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In recent decades married women's labour supply has been the most 
dynamic component in the labour market of many industrialized countries. In 
this thesis, we will focus on the analysis of married women’s labour supply 
in the U.K. and in West Germany. In both countries married women's 
labour market participation increased sharply. In the U.K. the activity rates 
for married women aged from 16 to 60 passed from 42.3% in 1971 to 49.9% 
in 1986, in West Germany the activity rates for the same group of women 
increased from 35.6% in 1970 to 42.5% in 1985. As we will show more in 
depth in Chapter 5 the difference in the level of married women's 
participation in the two countries is to be imputed to several factors. 
Amongst them:
- higher diffusion of part-time work in the U.K. than in West Germany. This 
type of job is highly spread amongst women in childrearing years who found 
it to be more compatible with childrearing and other household’s activities.
- higher importance of the Service Sector in the U.K. than in West 
Germany. Generally the Service sector has been found to employ a large 
portion of women.
- different tax system. The split type of taxation, that is largely adopted in 
West Germany, has been found to discourage married women's labour 
supply. According to the split system of taxation (not to be found in the 
U.K.) the tax liability is computed by dividing the total income of the family 
(after the appropriate deductions) by two and by applying the progressive 
tax schedule to each half.
Apart from the increase in the level of labour market participation of 
married women outlined above, one should notice that also married
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women’s work-profile has been changing in most industrialized countries, 
and it is on this type of change that we will concentrate. In countries like 
Sweden women’s work profile is becoming increasingly similar to 
that of men, while in countries like the ones investigated in this Thesis 
(U.K. and West Germany) female work-profile is still of an M-shaped 
type (with exit in childbearing and rearing years). However also in the 
U.K. and in West Germany, amongst younger cohorts a tendency towards 
quicker return in the labour market or no withdrawal at all from it during 
childrearing years has been witnessed by means of longitudinal analyses.1
This life cycle change in the behaviour of married women’s labour 
supply has important implications also on the theoretical models on wage 
differentials by gender. Moreover one can notice how the actual number 
of women "staying in the labour market" is higher than the number 
predicted by standard labour supply models, and how static models of 
labour supply cannot explain the life cycle behaviour of labour supply.
Given the type of changes which have occurred in female labour 
supply we will devote our attention to dynamic models. The thesis is divided 
in two parts. In Pan 1 we survey the literature on dynamic models of labour 
supply and we elaborate a model which relaxes the intertemporal 
separability assumption of the lifetime budget constraint through the "wage- 
experience" relationship. Part 2 is concerned with the application of the 
model presented in Pan 1 to British and German data.
Refer to Chapter 5 in the Second Part for a descriptive analysis of female labour supply over the life 
cycle by marital status in West Germany and in the UJC. and to Mincer (1985) for a survey on married 
women's participation across countries.
2
For instance Mincer and Polachek's (1974) theory of wage differentials by gender based on the 
existence of a broken work-profile for women looses ground in a situation like the Swedish one where 
women show an inverted U work-profile typical of men and there is still wage discrimination by 
gender.
 ̂Refer to Nakamura and Nakamura (1985b).
6
The theoretical framework of the standard dynamic model of 
labour supply which assumes intertemporal separability of the lifetime 
utility function and of the lifetime budget constraint is outlined in Ch.2 
(Section 2.1), where we analyse also the implications of these 
assumptions. The early models on life cycle labour supply surveyed in 
Section 2.2 have in common the type of data set used for empirical 
analysis: synthetic cohort data. We discuss the approach followed to 
construct them and their disadvantages in Section 2.2. These 
disadvantages can be avoided by using other types of data (like panel 
or pseudo panel data) as the models on life cycle labour supply 
surveyed in Section 2.3 (which follow more closely the approach 
outlined in Section 2.1) do.
The implications of the assumptions of intertemporal 
separability of the lifetime utility function and of the lifetime budget 
constraint have been largely questioned by the evidence surveyed in 
Chapter 3 (Section 3.1.1). We survey the models which relax the 
intertemporal separability assumption of the lifetime utility function in 
Section 3.1.2, which provides also a description of factors which can 
lead to its rejection. Models which relax the assumption of intertemporal 
separability of the lifetime budget constraint by introducing wage 
endogeneity are surveyed in Section 3.1.3.
Chapter 3 contains also a survey of the models which consider the 
effect of fixed costs of working on female labour supply in a static 
(3.2.1) and in the standard dynamic setting (3.2.2), and a discussion on 
the implications of the survey of models carried out in Chapters 2 and 3 
for our research (Section 3.3).
The wage-experience model that we present in Chapter 4 relaxes the 
assumption of intertemporal separability of the lifetime budget 
constraint by introducing past work experience in the wage equation.
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The first issue that we include in the model and that we try to test by 
using British and German data in the Second Part of the thesis, is the 
existence of experience effects on wages. This effect may arise 
because of human capital accumulation or because of seniority reasons 
and indeed in our empirical analysis we find evidence for the existence 
of the wage-experience effect. Having shown the existence of a 
positive effect of past work experience on current wages we turn to 
analyse how women take into account this relationship in their decision 
on labour supply.
In the standard dynamic labour supply model surveyed in 
Chapter 2 the expected increase in wages will bring about a 
reduction in current hours of work via intertemporal substitution. In our 
wage-experience model, on the other hand, the total effect of an 
increase in forward wages is uncertain because it is made up of the 
usual negative substitution effect (which produces a decrease in 
current hours of work) and of the positive experience effect (according 
to the latter, higher forward wages are related to higher current hours of 
work).4 We also analyse the effect of the introduction in our dynamic 
wage-experience model of labour supply of fixed money costs of 
working related to the presence of young children in the family (Section
4.2) and we compare our model to other life cycle models on labour 
supply (Section 4.3).
The Second Part of the thesis is devoted to empirical analyses including 
the estimation of the model presented in Chapter 4 on UK. and German data 
The two countries which are the object of our empirical analysis have
♦
different institutional constraints on female labour supply behaviour, as 
Chapter 5 shows. They also differ in the level of manied women's parti­
cipation in paid work and in the diffusion of part-time and service work 
amongst married women, though in both countries married women's
4
The wage-experience effect can also be found in Chapter 7 where we analyse wage and earnings 
mobility by gender by using German panel data.
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participation in paid work and in the diffusion of pan-time and service work 
amongst married women, though in both countries married women's labour 
supply has been increasing in the last decade. In Chapter 5 we survey 
the empirical analyses on married women's labour supply in Great 
Britain and Germany with particular attention to the few dynamic 
applications.
As we show in Chapter 4, the existence of the wage-experience 
relationship brings into the employment equation forward terms in wages 
and in employment. In order to estimate our theoretical model it is 
therefore necessary to obtain longitudinal data. However, longitudinal 
data with the information we need in order to estimate the model, are not 
available in most of the European countries.
In Chapter 6, we compare two types of data set useful for the estimation 
of life cycle models: genuine panel data (which follow the same individual 
over time) and pseudo panel data (which follow the same cohort over a time 
series of random cross sections) and we describe the data set that we use 
for the estimation of our dynamic model to Germany and Great Britain. 
In Chapter 6 we present a technique that one could follow in order to 
estimate a dynamic model on labour supply when panel data are not 
available. We apply this approach to construct proxies for forward and 
lagged independent variables. The data set that we build for the U.K. 
allows us to estimate the Structural form of the dynamic model presented 
in Chapter 4 and to recover estimates of the Structural parameters of our 
model (the results of this estimation can be found in Chapter 8). For 
Germany, the other subject of our empirical analysis on married 
women’s labour supply, an individual households' panel data is available and 
we describe it in Section 6.2.3. Chapter 6 contains also some descriptive
9
statistics on the samples drawn for the estimation of our model from U.K. 
(Section 6.3.1) and German (Section 6.3.2) data.
The assumption that past work experience has a significant effect on 
the current level of wages has also an implication for wages mobility, 
namely we expect wages mobility to differ across people characterized by 
a discontinuous work-profile and people continuously at work, because of 
seniority or because of human capital accumulation. The availability of 
individual panel data allows us to analyse earnings and wages mobility 
from 1984 to 1987 bv gender in Germany. The use of different measures 
to analyse mobility (transition matrices, correlation and regression 
coefficients) is described in Ch.7. Our analysis of women’s wages and 
earnings mobility adds new information on a topic that, as Atkinson, 
Bourguignon and Morrisson (1991) stress, has been rarely investigated by 
using German data. We can also compare our results on German workers 
with the analyses on earnings mobility by cohort and on earnings mobility by 
time intervals available.
We then turn to the estimation of our dynamic wage-experience model 
on married women's labour supply by using British and German data.
In order to estimate the model on the British data set described in 
Chapter 6, we have followed a 5 step procedure. In the first step we 
estimate a Probit model on the employment probability of married 
women in the sample (Section 8.1.1). In the Second step we estimate a 
log wage equation corrected for selection bias, where past work- 
experience enters amongst the other right hand side variables (Section
8.1.2). The third step is devoted to the estimation of the log of 
Consumption equation (Section 8.1.3) in order to predict consumption to
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substitute away marginal utility of net worth. In the fourth step we carry out 
a 2 Stage least squares estimation of a log linear approximation of the 
structural form demand for leisure equation, with the logarithms of 
predicted consumption and of predicted net wages amongst the 
independent variables. In this step we also test for the significance of the 
predicted against the actual measures of wages and consumption. In the 
final step we estimate the structural form model for the demand of 
leisure which allows us to recover structural parameters estimates and 
estimate of the intertemporal substitution elasticity. The results of the 
estimation at each stage are referred to in Chapter 8, where we compare 
the estimates of the structural parameters with the ones obtained by other 
models.
The data available for West Germany, as we have discussed above, 
have the advantage of being an individual household’s panel data. However, 
they do not provide information on individual household’s consumption; 
we are therefore forced to estimate a quasi-reduced form of our dynamic 
wage-experience model on married women's labour supply in Chapter 9 . 
The estimation in this case is carried out in 3 steps:
1) Estimation of a Probit model on the employment probability of married 
women in the sample;
2) estimation of a log wage equation which takes into account the work- 
experience effect and its interaction with education and it is corrected for 
selection bias. We compare the results obtained from the estimation of 
the wage-experience equation with individual household's panel data on 
past work experience with the wage equation estimated by using cohort 
constructed proxies for past work experience by using the German 
Panel data, and by following the procedure described in Chapter 6, in 
order to see whether the size and significance of the coefficient of past
11
work experience computed by using individual panel data or cohort 
proxies differ.
3) estimation of a quasi-reduced form for the employment probability 
of German married women in 1987, where forward terms in wages and in 
employment status enter amongst the right hand side variables.
In Section 9.2 we conclude by estimating a bivariate model of married 
women’s employment probability and of the probability of working in a full­
time position. We test for the significance of the correlation coefficient 
between the disturbances of the two models.
The individual employment equations that we estimate in Chapter 8 and 
in Chapter 9 contain also individual and households' variables which 
generally enter standard labour supply model. It is therefore interesting to 
compare the results obtained by estimating our model to other dynamic 
models which do not consider the wage-experience effect.
A summary on the results obtained in the different pans of the thesis 
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CHAPTER 2
EARLY DYNAMIC MODELS OF LABOUR SUPPLY WITH 
SEPARABLE PREFERENCES AND LIFETIME BUDGET CONSTRAINT
Introduction
Ch. 1 has outlined the major changes which have occurred in 
female labour supply. We have stressed the importance, in order to 
explain these changes of analysing labour supply in a dynamic 
setting.
In the following Section we will outline the basic 
theoretical framework followed to analyse labour supply in a 
dynamic setting, and we will stress its main assumptions and 
implications. We discuss how the theoretical model described leads 
to estimable demand functions and we show the consequences of the 
assumptions that the model maintains on the lifetime utility 
function and on the lifetime budget constraint.
Early models on life cycle labour supply are surveyed in 
Section 2.2, where we discuss also the restrictions that they 
apply to the general framework described in Section 2.1. These 
models have in common the approach followed to build the data set 
used for empirical analysis: the so called "synthetic cohort
approach". We will describe this method and highlight its 
disadvantages in Section 2.2, while a discussion on the 
alternative data set that can be used for the estimation of life 
cycle models is to be found in Chapter 6 where the data issue is 
addressed more in depth.
The models surveyed in Section 2.3 follow more closely the 
theoretical framework described in Section 2. 1. We present their 
main empirical results and discuss their method of estimation.
Some concluding remarks on the evidence provided in this 
Chapter can be found in Section 2.4.
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Section 2.1 ~ Frisch demands models of* labour supply: 
Theoretical framework
The theoretical structure of the models surveyed in this Chapter 
can be obtained by extending the static neoclassical model of labour 
supply to multiperiod choice/
(1) Ut = U (Ct, Lt)
(1) is the instantaneous utility function whose arguments are 
consumption and leisure and which is assumed to be well behaved. The 
static model of choice between consumption (C) and leisure (L) is then 
extended to multiple period allocation of time by specifying the 
following lifetime utility function:
( 2 )  V = [IMC^,  L ^ .  U2 (C2> La ) .......... Ut (Ct , Lt ) ]
where T is death or retirement date.
The models surveyed in this Chapter assume additivity of the 
lifetime utility function. Therefore they assume a specific form for 
equation (2):
T  - t
£ (1+p) 1 U 1C , L ]
t=o
where p = individual rate of time preference
C^= consumption at time t
L = leisure at time t 
t
 ̂ For detailed analyses on this extension refer to Killingsworth 
(1983), Deaton and Muellbauer (1986) and Killingsworth and Heckman 
(1986).
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The above lifetime utility function is then maximized subject to 
a lifetime budget constraint (equation 4) where the discounted 
consumption equals discounted earnings plus nonlabour income. If 
one ignores bequests equation 4 will hold as an equality. Wages are 
assumed to be exogenous. The models surveyed in this Chapter assume 
intertemporal separability of the lifetime budget constraint.
T
(4) A + V  (1+r) [ H H - P C  ] * 0
o t t t t
t=0
where A = initial assets
o
r= constant interest rate 
W = wage level during period t 
P * price level during period t
Equation (5) is the Lagrangean of the problem.
T -t -t
(5)L= £  (1+p) L U[C,L] + X. <A + I (1+r) [W% H -P C ]}
t=o • ® * t * -t t
Where the Lagrange multiplier X can be regarded as the marginal
O
utility of initial assets, or as the imputed value of initial wealth
A . If X is low that means that the individual gives a low value
« »
to his initial wealth and so he will tend to spend more dn leisure or
3n consumption than another individual with a higher Xi
0
The First order conditions for the above maximization problem are 
the following:
5.1 3L/9C - (1+ p)_tU X (l+r)_tP =0
* c ° t
5.23L/3L =(1+ p)”tU,[... ] - X (l+r)_tW *0
t 1 ° t
5.3 3L/3X * A + r  (l+r)_t [W ,H -P -C ] = 0
*. o “ * t t -t
IB
Where X x « [(l+r)/(l+ p)]_t X -» X = [(1+ r)/(l+ p)]. By
* ® f 
substituting this in 5.1 and 5.2 and multiplying by (1+ p) ,one gets: 
5.1* aiL/ac, = uc At pt =o
5.2’ dL/dL^ • = (.,.) - X^ W^ ; a0 where > 0  H't =0
By strict concavity of the instantaneous utility function it is 
possible to invert 5.1’ and 5.2' to get the so called Frisch or 
marginal utility of wealth constant demand functions (6) and (7):
(6) Ct = C[Ak P t , X t W t ]
(7) L/ = L U  P.fc , X t W t -J
These demand functions are called X constant because the marginal 
utility of wealth X differs across individuals but for any given 
individual with perfect foresight is constant over the life cycle in
this model.^ This implies an important advantage of this model for 
econometric application. In fact, given that X is constant, it can be 
treated as an individual specific fixed effect, we will discuss the
estimation issue more in depth in Section 2.3.
Equation (7) implies that labour supply decisions at any point in 
time are related to variables outside that period only through their 
effect on X, the marginal utility of wealth, which, as MaCurdy (1981) 
stresses can be considered like the permanent income in the theory of
the consumption function. At each period, the marginal utility of
wealth is a sufficient statistic summarizing all past and future
2.
Browning (1982) was the first to refer to demand functions of this 
type as Frisch demands since Frisch (1932) used additive preferences 
to measure the marginal utility of money. For a deeper discussion on 
these demands and their properties in a dynamic labour supply model 
refer to Browning, Deaton and Irish (1985; pp.506-510) and to Blundell 
and Meghir (1990). On the life cycle models based on two-stage 
budgeting and for a comparison between the latter and the Frisch 
demand models, refer to Blundell (1987) and to Blundell and Walker 
(1986).
^ No aggregate shocks are included in the models surveyed in this 
Chapter.
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information on wages and nonlabour income which are necessary for the 
individual to decide about his current allocation of time.
By using this type of model one cam carry out simple dynamic 
equilibrium exercises or comparative dynamics. By means of the latter 
it can be shown that the effect of an increase in wages on labour 
supply can be decomposed in the Frisch effect (or marginal utility of 
wealth constant effect) which will be positive, and in the marginal
utility of wealth variable, or indirect effect, which (as an increase
in wage causes a decrease in A) will be negative. While in comparative 
statics the level of utility was held constant or variable, in 
comparative dynamics one takes as constant or variable the marginal
utility of initial assets and not their levels.
As noted above, the effect of life cycle (evolutionary) variation 
in wages holding constant the marginal utility of wealth is different 
from a shift in wages during all dates which changes both the marginal 
utility of wealth and wages. As Blundell (1987) stresses, the static 
specification of labour supply model based on a single cross section 
is unable to separate the effect of evolutionary changes in wages from 
the effect of parametric changes in wages. On the other hand these two 
effects can be separately analysed by dynamic model of labour supply.
One of the properties of the A-constant demand functions 
specified above is that the wage elasticities of the labour supply 
function can identify the effect of fully anticipated evolutionary 
changes in wages. The intertemporal substltion elasticity (7 ) 
measures the hours of work response to evolutionary changes in wages 
and can be used to predict differences in individual’s labour supply 
over time. In the following Sections we will survey the evidence 
provided on this parameter by empirical analyses.
^ Refer to MaCurdy (1981) and to Killingsworth and Heckman (1986) for 
a formal derivation of effects of evolutionary and parametric changes 
in wages in Frisch demand models of labour supply.
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The theoretical model outlined above makes two important 
assumptions concerning the intertemporal separability of the lifetime 
utility function and of the budget constraint.
The model assumes that preferences are additive over time. This 
strong assumption has the following advantages:
1) as stressed by Killingsworth (1983) it allows to treat the life 
cycle as a sequence of individual periods and to find the lifetime 
utility by simply adding up the utilities received in each period. 
Moreover, as Blundell (1987) shows, it allows direct application of 
the two-stage budgeting theory;
2) by assuming intertemporal separability of the lifetime utility 
function one can produce estimable structural form equations for 
leisure and easily recover estimates for the intertemporal 
substitution elasticity as we will discuss more in depth in Section
2.3. In fact this assumption makes possible to write demand functions 
in terms of the marginal utility of wealth which captures all 
unobservables and can be treated as am individual fixed effect and 
eliminated by means of first differencing by using panel data when it 
enters the demand equation in a linear way. Moreover, as we discuss 
below, this assumption produces firmer predictions on the effect of 
changes in wages on leisure time at different dates.
However, the assumption of intertemporal additive separability of 
the lifetime utility function produces some strong restrictions:
1) if leisure times in all periods of the life cycle are normal goods, 
additive separability q£ utility function over lime, implies that 
leisure times at different datSS. ffiJSl bg. substitutes.g The signs of 
all the intertemporal cross-substitution effects are therefore 
constrained to be negative, when under nonseparability the signs of
^ For a formal proof of this implication refer to Deaton (1974) and to 
Deaton and Muellbauer (1986).The latter consider additivity in the 
intertemporal choice more accetable than in the static case. Since one 
does not expect that strong substitutabilities and complementarities 
between periods occur.
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these effects are unrestricted. This cam be considered an advantage in 
terms of the firmer prediction that the model yields on the effect of 
changes in wages on leisure over time as stated above. In fact it 
implies that an increase in the wage rate at t will always increase 
leisure time In other periods (holding the marginal utility of wealth 
constant). However, this assumption rules out the possibility that 
leisure times in different periods can be complements. For instance, 
this rules out employment profiles where am increase in the current 
wage rate is conditional on the provision of the saune amount of 
working hours in the following periods like it can happen if one 
sticks to a contract.
2) the assumption of additive separability of the lifetime utility 
function over time Implies that the marginal rate of substitution at 
time t is a function only of consumption and leisure at time t, but 
not of consumption amd leisure in other dates t+J (where J differs 
from 0), and that It is equal to the current real wage. As 
Killingsworth (1983) shows, this implies that given an expression for 
the marginal rate of substitution at time t, one can easily derive 
expressions for consumption and leisure at time t in terms of the 
current real wage. The Individual is able to adjust within one period 
his hours of work to temporary changes in real wages. Current demands 
depend only on current prices and on current marginal utility of 
wealth, which, under the assumption that no ag gregate shocks occur, 
remains constant. However, this implies that hours of work supd!led at 
U m s  1 acs. Independent oL casl and. forward hours o L W>Ck and. 211 J2&£l 
and forward wages. This rules out any persistence effect in the 
individual's labour supply behaviour over the life cycle (that makes 
current labour supply decisions dependent on past or forward hours of 
work). However, the amalyses surveyed in the following Chapter provide 
evidence in favour of the existence of persistence effect in the 
individual’s employment behaviour.
The Frisch demand model that we have presented in this Section 
assumes that the individual is able to adjust his hours of work over
20
his life cycle in response to changes in the wage rate. This implicitly regards 
unemployment to be a voluntary use of non-market time and implies that 
unemployed are on their intertemporal labour supply function. However, this 
implication has been rejected by the empirical evidence surveyed in Chapter 
3.
Another stringent assumption of the Frisch demand models surveyed in 
this Chapter is the assumption of intertemporal separability of the lifetime 
budget constraint (equation 4). More precisely, equation 4 assumes 
intertemporally additive budgets. According to Equation 4 current saving 
decisions do not affect interest rates and future discounted prices. 
Moreover, equation 4 implies that current hours of work decisions have no 
effect on forward wages.
The assumption of intertemporal additivity of the budget constraints over 
time will be violated if one assumes imperfect capital markets or wage 
endogeneity. In fact, when one introduces imperfect capital markets in the 
model, current saving decisions will depend on interest rates and future 
discounted prices. The main theoretical consequence of the assumption of 
wage exogeneity is that it leads to the exclusion from the individual's 
demand for leisure of the expected present value of the marginal effect of 
current hours of work on future wages (we show this formally in Chapter 4 
by presenting a model which relaxes the assumption of intertemporal 
separability of the budget constraint by introducing a wage-experience 
equation). This exclusion in turn rules out any persistence in employment 
caused by on the job human capital accumulation and, as Shaw (1989) 
stresses, this can lead to a systematic bias in the estimated elasticities.^
^ We will discuss this problem more in depth in Chapter 3.
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Section 2.2 - Early dynamic models of labour supply and the
Synthetic Cohort Approach
In this Section we will survey a group of models on life cycle labour 
supply whose theoretical framework can be expressed in terms of the 
Frisch demand model outlined in Section 2.1, and that use the same type of 
data set for the estimation. We refer to the models by Becker (1975) on the 
allocation of rime by men over their lifetime (which applies the model of 
Ghez and Becker, 1975) and by Smith (1977) in his analysis on the family 
labour supply over the life cycle.
Ghez and Becker (1975) used a model based on the Fisherian theory 
of consumption over time and on the theory of the allocation of time in 
the new-home-economics tradition (with the family acting as a small firm 
with a constant return to scale household's production function). 
However, in the empirical specification of Ghez and Becker’s (1975) 
model of the allocation of time, Becker (1975) limits his analysis to employed 
men.
On the other hand, Smith (1977) estimates a multiearners model of 
labour supply explicitly accounting for the substitution of time between 
members over the life cycle in the household's production function. 
Differently from Ghez and Becker (1975), Smith (1977, p.207) introduces 
the different inputs of time of wife and husband separately into the 
instantaneous household's production function, together with market goods. 
By assuming away comer solutions, he gets equations of husband's and 
wife’s time which are functions of the wage rates of both, of the rate of time 
preference, of changes in the technology of the household's production 
function over the life cycle, of the rate of intertemporal substitutability 
between inputs in the production of household commodities and in 
consumption.
In contrast with the static model of labour supply, the dynamic model 
of labour supply used by Smith, predicts that the effect of an increase in
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women’s wage rate on her hours of work will be unambiguously positive. 
This occurs because in the dynamic models of Ghez and Becker (1975) 
and of Smith (1977) the full wealth (i.e. the present value of the wealth that 
an individual would accumulate if he devotes all his available time to 
working and bank all his earnings in each period) is fixed. In analysing the 
effect of a change in wage on labour supply they consider only the 
marginal utility of initial assets constant effect, and they neglect the 
marginal utility of initial wealth variable effects, that we have described in 
the previous Section.
In Smith (1977) the positive effect of an increase in wife's wage rate on 
her market hours of work arises because of two positive effects:
1) By assuming that wife’s and husband's inputs of time in the household’s 
production are substitutes (i.e. o Mp>0) and that also wife's inputs of time
and market goods are substitutes (a px>0) the household will substitute
husband's inputs of time and market goods for wife’s inputs of time in the 
production of commodities as the price of wife's inputs of time increases. 
This substitution effect will increase the wife's hours of work in the market;
2) since the price of one input in the household production function is 
rising, the relative price of commodities at time t will rise too. This will 
produce a general decline in commodities production at time t and this will 
reduce the demand of all inputs, including wife's home time leading to 
an increase in wife’s market hours of work.
On the other hand the effect of an increase in the husband's wage on 
women’s nonmarket time is ambiguous even without considering both 
marginal utility of wealth constant and marginal utility of wealth variable 
effects in the dynamic setting. In fact as the husband’s wage increases:
1) at time t his inputs of time will be relatively more expensive than his
wife’s inputs of time in the household's production function and so given
the assumption of perfect substitutability between the two inputs of time 
m e n t i o n e d  a b o v e  ( c  M p > 0 ) .  t h e
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household will substitute wife’s inputs of time for husband’s 
inputs of time in its production function so the substitution 
effect on women’s market time of an increase in her husband’s wage 
rate will be negative;
2) the increase of the husband's wage rate will bring about a rise 
in the price of commodities at time t. This, given the existence 
of a positive intertemporal elasticity of substitution for 
commodities (<r̂  >0), brings about a reduction in commodities
production at time t and therefore all inputs in the household’s
production function will be reduced at time t. Amongst them also
women’s inputs of time, so this effect will bring about an 
increase in women’s market time even if no marginal utility of 
wealth variable effect has been considered.
The net effect is going to depend then, as Smith (1977,p.210) 
stresses, on the relative size of the commodity and inputs 
elasticities of substitution. If the intertemporal elasticity of 
substitution for commodities (<rc) is greater than the elasticity 
of substitution between the inputs of husband and wife’s time in 
the household's production function (o' ) an increase in husband’s
MF*
wage rate will induce an increase in his wife's hours of work into 
the labour market rather them a decrease.
For wives of white, high school and college men in the sample 
selected by Smith (1977) in the estimation of his model, the 
effect of an increase in their husband's wages is negative on 
their market activities (so <r < <r ). Different results are
c MF
obtained in the estimation of the model for the subsample of 
nonwhite married women, in general the results obtained are 
consistent with the prediction of the model.
As we have stressed in the Introduction to this Chapter, the 
analyses surveyed in this Section have in common also the method 
followed to recover a data set in order to estimate their models: 
the synthetic cohort approach. This method consists in using a
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single cross-section data set to reconstruct the life cycle
profile of the variables. One splits the sample by age and 
computes means for each variable of interest on the individuals in 
each age groups. Then one uses the means obtained in order to 
build a so called synthetic life cycle profile for wages, hours of 
work and other variables.
The synthetic cohort approach described above has the main
disadvantage of confusing the cohort effects with the ageing
effects. As Killingsworth (1983, p.284) stresses:
“Because such data refer to individuals observed at a given moment
in time (e.g., the 1980 Census), differences in age in such data
are necessarily differences in vintage as well: Someone 50 years 
old in 1980 comes from the 1930 (i.e., the Depression-era)
“vintage", someone 20 years old in 1980 comes from the 1960 (i.e.,
Vietnam wai— era) "vintage" and so on. Thus, in order to accept
estimates of life cycle labour supply parameters derived from such 
data, one must be willing to assume, for example, that, if faced 
with the same initial wealth, wage profile, and so forth, a
representative individual of the 1960 vintage would behave in 
exactly the same way in the year 2010 as a representative
individual of the 1930 vintage behaved in 1980“.
By following this approach, the labour supply equation 
to be estimated is:
(1) log h = £ + 0 log W + 0 Z + / 3  t + e
V ' t 0 1 &  t 2 t 3 t
h = hours of work 
t
w^= wages
= other observed factors affecting the labour supply decision 
c = unobserved factors affecting the labour supply decision, 
t = each age (and birth year)
The bars indicate group means.
In the following table we summarize the results of estimation 
of intertemporal substitution elasticities for the models surveyed 
in this Section:
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ESTIMATES OF INTERTEMPORAL SUBSTITUTION ELASTICITIES
(Standard error in brackets)
Male labour supply: Non-White Men White Men
Becker (1975)1 0.10 (0.04) 0.45 (0.10)
Smith (1977)2 0.23 (0.11) 0.32 (0.05)
Female Labour supply:
all women in sample only working women 
Smith (1977)2 0.56 (0.15) 1.15 (0.23)
1. He uses a synthetic cohort approach built on the 1960 USA 
Census fo^ the 1/1,000 sample for non agriculture employed men
2. Smith (1977) uses a synthetic cohort approach based on the USA 
1967 Survey of Economic Opportunity.
All the coefficients above reported are significant at 95% level 
of confidence. In Smith’s log hours equation the log wage of the 
partner together with the own wage is included amongst the 
explanatory variables.
As MaCurdy (1981) stresses, Ghez and Becker (1975) and Smith 
(1977) do not explicitly interpret their parameter estimates as 
being those of the marginal utility of wealth constant labour 
supply function. However, given the above log-linear specification 
logX (logarithm of the marginal utility of initial wealth) is 
absorbed into the intercept term 0q. If the latter has the same 
value for all ages (i.e. if there are no cohort effects) then 
group means, as Pencavel (1986) highlights, act as an instrument 
and Ordinary Least Squares applied to the above equation yield 
consistent estimates. In this case by estimating 0^ one gets an 
estimate of the intertemporal substitution elasticity.
In order to identify the intertemporal substitution 
elasticity as Pencavel (1986) stresses, one needs to assume that 
the intercept (and the marginal utility of initial wealth 
contained in it) is constant for all age groups or, if this is not 
the case, one must assume that the intercept is distributed 
independently of the logw^. If also the latter condition is not 
satisfied, and this occurs, for instance, if the marginal utility
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of initial wealth is lower for those age groups with lower wage rates at t, 
then the estimate of 6j will not identify the intertemporal substition
elasticity, but will contain cohort effects. The estimate of the parameter of 
interest will therefore be affected by cohort bias.
The cohort bias issue is a critical point for the estimates provided by 
the synthetic cohort approach surveyed in this Section. Given that they 
use only one single cross section in order to reconstruct synthetic cohort 
profiles, they show to be unable to distinguish cohort from ageing effects 
and to address cohort bias.
However, the similarity of the values of the estimates on the 
intertemporal substitution elasticity obtained by MaCurdy (1981) by using 
panel data (which can follow the same individual over time and therefore 
can distinguish cohort from life-cycle effects) and by Becker (1975) and 
Smith (1977) for male labour supply by using synthetic cohort data, leads 
MaCurdy (1981, p. 1079) to claim that cohort effects should not be 
important for male labour supply.
However, it is difficult to make a similar statement for female labour 
supply, which, as also Smith (1977) recognizes, has changed so much over 
time that the cohort effects on it cannot be ignored. In Chapter 5 we will 
describe the changes occurred over the life cycle for married women's 
labour supply in the U.K. and in Germany. By using longitudinal data 
(which follow the same individual over time) one can see how 
younger cohorts are characterized by a more continuous work profile than 
older ones.If one uses only one cross section to reconstruct married 
women's work profile in the U.K., cohorts and ageing effect will average 
out and as a result the synthetic employment profile will be still M-shaped.
Another problem that may arise when one uses synthetic 
cohort data is the possibility of selection bias of the static and of the
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dynamic types.1 For instance, if one uses a cross section held in 
1990 to compute the average number of hours for all individuals 
born in 1960, by using only the observations on hours of work of 
those aged 30 who were working in 1990, one faces a standard 
static selection bias problem which is greater the lower is the 
number of individuals born in 1960 who were working in 1990. Since 
the proportion of married women working is relatively low with 
respect to other groups of the population, one can state that 
static selection bias affects models (like the one by Smith. 1977) 
which use synthetic cohort data to estimate married women’s labour 
supply. Moreover, if for certain groups of the population, like
young people and elderly, the proportions of those who are working
sire very low, the mean value of wages or of hours of work 
(constructed by using only observations on people who are working 
and belong to those age groups) is bound to produce dynamic 
selection bias. In fact, being the mean values of wages or hours
of work estimated only on a few individuals who may not be
representative of the whole age groups of young and elderly, the 
resulting synthetic cohort wage or hours of work profiles may 
provide a distorted representation of the actual ones.
To summarize, the models surveyed in this Section suffer from
the following problems (apart from the ones stressed in Section
2.1, which concern their theoretical framework):
1) they neglect marginal utility of wealth variable-effects in the 
analysis of the effect of wage changes on hours of work;
2) they use synthetic cohort data which can suffer from static and
dynamic selection bias, and which confuse cohort and ageing
effects. Moreover, the difficulty of addressing the cohort
bias, suffered by synthetic cohort data, may produce estimates for
1 This point has been raised by Killingsworth (1983) and by 
Heckman and MaCurdy (1980).
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the parameters of the model which are not consistent and problems 
in identifying the intertemporal substitution elasticity. These 
problems can be better addressed by using pseudo panel data 
(obtained by following the same cohort over a time series of cross 
sections) or by using genuine panel data, as the models surveyed 
in Section 2.3 and in Chapter 3 do.
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Section 2.3 - Frisch demands models with exogenous
wage and separability of the utility function over time 
applied to panel or pseudo panel data
The models surveyed in this Section have in common the structure 
outlined in Section 2.1 and the use of panel or pseudo panel data for 
econometric estimation.
This type of models has then been estimated by using a two stage 
procedure (MaCurdy, 1981; Altonji, 1986, Heckman and MaCurdy, 
1980). We will refer to the econometric model estimated by MaCurdy 
(1981) on a sample of USA prime age white married men1 to illustrate 
how the theoretical model presented in Section 2.1 can lead to estimable 
structural form demand equation for labour supply.
MaCurdy (1981) assumes a lifetime utility function which is both 
separable over time and within period in consumption and leisure. In fact 
the chosen functional form for the lifetime utility function is:
(1) v - l  (*m C W - *21tH a )
where co and a  are time-invariant parameters common across workers 
and, in order to satisfy concavity one needs: 0 < to < 1 and a  > 1.
A concave utility function is one feature of a well behaved utility function 
and with the latter the First Order conditions are not only necessary but also 
sufficient for a unique solution to the individual's optimization problem. 
i&m  and ^  are age spefic modifiers of tastes.
C = consumption; H = hours of work.
He assumes the following distribution for the taste for work:
1 He used longitudinal data from the Michigan Panel Study of Income Dynamics (PSID) from 1967 to 
1976. He did not select those in the poor population.
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<r̂  and u are unobserved factors affecting the individual 
choices.
He then specifies, from the Frisch demand for leisure obtained by 
maximizing (1) subject to a lifetime separable budget constraint, 
the following labour supply function which he estimates in the 
first stage of his application:
(2) logH = F + bt + 6 logW + u 
° it i 6 it it
where:
6 = 1 / (a -1)
u = 6 u 
it lit
b = 6 (p - r)
r = constant interest rate 
p = individual’s rate of time preference.
F̂  = [(1/ (a - 1)] (logX^ - - log a) is the individual fixed
effect containing also the log of the individual marginal utility 
of wealth (logA^ ) which captures all the unobservables life-cycle 
variables.
Therefore the use of X-constant demand functions allows 
MaCurdy (1981) to characterize the individual's labour supply 
behaviour in his life cycle without having to introduce any 
assumption on the individual's behaviour outside the sample 
period. The use of more than one wave of panel data allows 
MaCurdy (1981) to eliminate _F from equation (1) by using 
first-differencing. 2
2 This is not possible when one uses only one cross section. In 
this case one is forced to consider X part of the unobservables in 
the error term. The problems in estimation are evident since X can 
be correlated to other variables in the model like wages.
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The estimate that he obtains for 6 (coefficient of logW in 
equation 2) can be regarded as an estimate of the intertemporal 
substitution elasticity, i.e. of the proportional change in hours 
of work induced by an evolutionary change in wages. The estimate 
obtained for 6 ranged from 0.10 (0.12) to 0.23 (0.09) depending on 
the estimation method followed (Standard errors are in brackets).
In the second stage of estimation, MaCurdy (1981) regressed 
F (which contains the log of the marginal utility of wealth) on 
other age-invariant variables which can determine the individual’s 
lifetime budget constraint (like family background variables 
and Individual’s education):
T
( 3 ) F  =ij Z + Z i) log W + i) A + c
I l i t =o 2t 6  it 3 JO I
Z t = family background variables
A = initial wealth, proxied by a vector of age-invariant 
Individual’s variables.
Estimates of F aire obtained as a by-product of the first 
stage of estimation. He assumes that wages follow a quadratic 
equation in age with an intercept amd slope coefficients that 
depend on age-invariant characteristics (like education and 
background variables). He then estimates the following reduced 
form equation for (3):
(4) F = <p K + a
I I  l
K = all age Invariant variables affecting wages, property income, 
assets or marginal utility of initial wealth (like education,
MaCurdy (1981) estimates equation (2) by using
first-differencing. He then uses either two staLge or three stage
leaLSt squares with or without time dummies. He also estimates a
labour supply equation with earnings instead of wages on the right
hand side.
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education squared and education of parents) 
a £ = disturbance term
0 = vector of coefficients.
This second stage allows MaCurdy (1981) to recover estimate of the 
effect of a parametric change in wages on labour supply that can be used 
to explain labour supply differences across individuals. His results show 
that, if the individual's wage rates at all ages increases by 10%, then his 
hours of work at all ages will increase by about 0.8%, this shows that the 
male labour supply profile is relatively inelastic with respect to changes in 
the wage profile.
Also other models on life cycle male labour supply which use a 
framework similar to the one presented in Section 2.1, show results 
similar to the ones obtained by MaCurdy (1981). As also Pencavel (1986) 
stresses in his survey on male labour supply life cycle models, on the 
whole models based on the theoretical framework presented in Section 
2.1 explain only a small part of the variation in male labour supply over the 
life cycle.
A critique that has been raised to MaCurdy’s (1981) specification 
of the Frisch demand model (where the marginal utility of wealth or its 
logarithm appear additively and can be eliminated, as shown above, by 
using first-differencing on panel data) concerns the restrictions that it 
implies on preferences.In fact, as Blundell, Fry and Meghir (1990) 
show, MaCurdy's specification implies explicitly additive preferences 
across time and within period. We have already discussed the strong 
implications of intertemporal separability of lifetime utility function in 
Section 2.1. The assumption of within period separability between 
leisure and demands for consumption goods has been rejected by empirical
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analysis.4 However, as Blundell, Fry and Meghir (1990) show, the 
assumption of within period additivity in MaCurdy’s (1981) model can 
only be relaxed by imposing an assumption which is even less attractive: 
homothetic within period preferences. In fact homotheticity implies, as 
Deaton and Muellbauer (1986) show, unitary within period full-income 
elasticities.5
Browning, Deaton and Irish (1985) (we will refer to this model as to 
BDI) estimate a life cycle model for hours of work of U.K. prime aged men 
by using pseudo panel data.6 The estimates for the intertemporal 
substitution elasticity that they obtain (BDI, 1985, p.529) are close to those 
obtained by MaCurdy (1981) for USA prime age men. However, for manual 
workers BDI find that wages contribute less to the hours of work variation 
over the life cycle than other nonwage variables (like cohort dummies or 
family size).
The model applied by BDI differs from the one of MaCurdy (1981). In 
the former, a linear model with marginal utility of wealth constant is 
generated and it is estimated after differencing. This allows BDI to relax 
the within period additivity assumption without having to impose 
homothetic preferences.7 However, as Blundell, Fry and Meghir (1990) 
stress, the specification adopted by BDI implies other restrictions. For
4
For a test of this assumption refer to the model by Hotz, Kydland and Sedlacek (1988) which 
indicates that demands for consumption goods and leisure are complementary.
5 Similar critiques can be raised to the Frisch demand model estimated by Heckman and MaCurdy
(1980).
6 They used Family Expenditure Survey data from 1970 to 1977. They did not include data on 
unemployed into the sample. Pseudo cohort data will be described more in length in Chapter 6.
7
Moreover, BDI consider also uncertainty in their model.
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instance it implies that the intertemporal elasticity of substitution of
o
labour supply decreases with income.
Frisch demand models of the type described in Section 2.1 have also 
been applied to the analysis of female labour supply over the life cycle by 
Heckman and MaCurdy (1980, 1982). They used PSID data on 672 white 
married women aged 30-65 in 1968, and estimated a Frisch demand 
model of labour supply which allows for comer solutions. In a further 
application of their model, Heckman and MaCurdy (1982) found evidence of 
an added worker effect on female labour supply. Similar to the Frisch 
model estimated by MaCurdy (1981), Heckman and MaCurdy's 
specification allows them to recover estimates for the intertemporal 
substitution elasticity: the estimate obtained for female intertemporal 
substitution elasticity of leisure time is -0.41.
8 For a formal discussion of the restrictions implied by the models of BDI refer to Blundell (1987) and 
to Blundell, Fry and Meghir (1990).
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2.4 - Conclusions
In this Chapter we have shown the basic theoretical framework 
followed by earlier studies on life cycle labour supply: the
Frisch demand model with exogenous wages and intertemporal 
separability of the lifetime utility function. The restrictions 
imposed by these two assumptions have been analysed in Section
2.1. In particular we have seen how the assumptions of 
intertemporal separability of the lifetime utility function and of 
the lifetime budget constraint rule out any persistence effect in 
life cycle labour supply behaviour.
We have also mentioned an important problem faced by 
researchers in order to apply models of life cycle labour supply: 
the type of data that must be used. The models surveyed in Section
2.2 try to solve this problem by constructing synthetic cohort 
data from a single cross-section. They use a single cross-section 
and group the data by birth cohort. Then they compute means for 
each variable of interest for each group and reconstruct synthetic 
cohort profiles for wages, hours of work and other variables in 
the model. We have shown how this approach can produce static and 
dynamic selection bias and how this type of data cannot 
distinguish between cohort and ageing effects.
The disadvantages of synthetic cohort data can be avoided by 
using pseudo panel (which follow cohorts over time series of cross
g
sections) or genuine panel data. These are the types of data used 
by the models surveyed in Section 2.3 and in the following 
Chapter. We have shown how by applying a first differenced Frisch
9 A more detailed description of these two types of data, together 
with a discussion on the advantages and disadvantages of both data 
sets for the analysis of life cycle models can be found in Chapter 
6 .
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demand model to panel data, one can obtain estimates of the effect 
of evolutionary and parametric changes of wages on labour supply 
and one can eliminate the problem of estimating the marginal 
utility of wealth, which can be treated as an individual fixed 
effect. We have also outlined the main restrictions implied by the 
specifications of the Frisch Demand models surveyed in Section
2.3.
On the whole, the evidence surveyed in Section 2.3 shows that 
male labour supply is relatively inelastic to changes in wages, 
whereas the Frisch Demand model presented in Section 2.1 seems to 
fit better for the analysis of female labour supply over the life 
cycle.
However, in both cases the model presented in Section 2. 1 
fails to predict persistence in employment. Moreover, the evidence 
surveyed in the following Chapter rejects the main implications of 
the assumptions of intertemporal separability of the lifetime 
utility function and of the lifetime budget constraint. This leads 
us to turn our attention to life cycle models of labour supply 
which modify the framework presented in this Chapter by relaxing 
its strong assumptions and also to models which introduce fixed 
costs of working. A survey of these models can be found in Chapter
3, while in Chapter 4 we present a Frisch Demand model of labour 
supply which keeps the main structure presented in Section 2. 1 but 
relaxes the assumption of intertemporal separability of the 
lifetime budget constraint.
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CH.3 -  RELAXING THE INTERTEMPORAL SEPARABILITY ASSUMPTIONS AND 
INTRODUCING FIXED COSTS OF WORKING
INTRODUCTION
The basic structure of models on life cycle labour supply has 
been outlined in the previous Chapter. Frisch demand models of 
labour supply have shown to be useful in order to recover 
estimates of structural parameters (like the intertemporal 
substitution elasticity of labour supply) and to analyse labour 
supply behaviour over the life cycle. However, we have seen how 
they can only explain a small variation of male labour supply and 
how their assumptions on the lifetime utility function and budget 
constraint are quite restrictive.
It is useful to survey the tests conducted on the the key 
assumptions of the models above analysed (I.e. on the 
intertemporal separability of the lifetime utility function and of 
the lifetime budget constraint) and this is what we do in Section
3.1.1.
The recent literature on life cycle labour supply shows 
interest in changing the basic model presented in Chapter 2. 
Models which relax the assumption of intertemporal separability of 
the lifetime utility function are surveyed in Section 3.1.2, 
whereas the models which relax the assumption of separability of 
the budget constraint over time are analysed in Section 3.1.3.
In the previous Chapter we have not devoted attention to the 
effect of fixed costs of working on labour supply. However, as the 
analyses surveyed in Section 3.2.1 show, fixed costs of working 
have been found to be important in affecting labour supply in a 
static setting. Their effect in a simple dynamic model of labour 
supply (which does not relax the assumptions of intertemporal 
separability of the lifetime utility function and of the budget 
constraint) is analysed in Section 3.2.2..
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In Section 3.3 we summarize the main results of the analysis 
conducted in this Chapter which bring us to choose the particular 
model of life cycle labour supply presented in Chapter 4.
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SECTION 3.1 - RELAXING THE INTERTEMPORAL SEPARABILITY ASSUMPTIONS 
OF THE LIFETIME UTILITY FUNCTION AND 
OF THE LIFETIME BUDGET CONSTRAINT
3.1.1 - Evidence against the intertemporal separability
assumptions
The Frisch demand models described in Chapter 2 have in 
common the assumptions of intertemporal separability of the 
lifetime utility function and the assumption of intertemporal 
separability of the lifetime budget constraint. Each one of them 
implies that current hours of work do not affect forward
employment behaviour. They rule out any persistence effect in the 
life cycle behaviour of labour supply, as we have discussed in the 
previous Chapter.
However, there is evidence on the existence of this
persistence effect for both male and female labour supply. Mankiw, 
Rotemberg and Summers (1985) and Clark and Summers (1982) found
evidence in favour of a strong persistence effect. According to
this effect short run increases in employment will tend to persist 
as workers stay in the labour market because of habit, adjustment 
costs or human capital accumulation. Also Altonji’s (1982) 
analysis casts serious doubts on the validity of strong 
substitution of leisure between different periods, which is an 
implication of the intertemporal separability of the lifetime 
utility function as we have seen in Section 2.1.
By using a sample of married women taken from the Panel Study 
of Income Dynamics, Heckman (1981) found that past work experience 
affects significantly current decisions of employment for women in 
post-childbearing years, whereas the effect of past work 
experience on the current decision of labour supply of women of 
younger cohorts is weaker. Also Johnson and Pencavel (1984) in
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their analysis on USA - Negative Income Tax (NIT) data found 
evidence of state dependence. Evidence in favour of a positive 
effect of past work experience on the current decision of working 
is also found by Joshi, Layard and Owen (1985) for British women 
in all age groups.
Under the Frisch demand model presented in Chapter 2, the 
individual is able to adjust his hours of work over the life cycle 
in response to changes in wages. Unemployment is assimilated to 
any other voluntary use of nonmarket time. The individual decides 
about being unemployed on the basis of a comparison between 
forward and current wages. Therefore unemployment represents an 
intertemporal labour supply behaviour of the individual. This 
hypothesis has been tested by Ham (1986) by applying a life cycle 
model of the type presented in Chapter 2 to USA Panel Study of 
Income Dynamics (PSID) data on prime aged men (from 1971 to 1979 
waves)
Ham (1986) introduced in the hours of work first differenced
function of his life cycle model, dummies for the unemployment and
underemployment status or a variable accounting for the hours in
unemployment. Since the coefficients of these variables were found
to be significantly different from zero, also under different
specifications (for instance by using a nonlinear specification
and by dropping the assumption of within period separability
between consumption and leisure in the utility function) different
sample selections 1 and different unemployment definitions, Ham
rejected the hypothesis that unemployment represents am
2
intertemporal labour supply behaviour. Prime aged male 
unemployment does not appear to be explained by substitution in
1 Ham also tried a sample similar to the one used by MaCurdy 
(1981) who excluded the poverty sample from his PSID sample as 
shown in Chapter 2.
2 Refer to MaCurdy (1990) for a critical analysis of tests on the 
intertemporal substitution hypothesis.
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the intertemporally separable life cycle model that Ham has 
estimated. He also found that if one controls for unemployment by 
simply adding in the standard life cycle labour supply model (of 
the type presented in Ch.2) unemployment hours or dummies one does 
not produce a satisfactory empirical model of labour supply. 
Therefore he proposed to follow two main approaches:
1) turn to models of the labour market which do not consider the 
unemployed as being on their labour supply curve (as implicit 
contracts or search models);
2) turn to more sophisticated models of intertemporal
substitution. One solution, that Ham suggests, is to relax the 
intertemporal separability assumption of the lifetime utility 
function to allow current utility to depend on lagged hours of 
work.
One of the implications of assuming an intertemporal
separable lifetime budget constraint is that wages are assumed to
be exogenous, the model excludes any effect of past work
experience on current wages. However, this is in sharp contrast 
with the evidence provided by many human capital models of wages 
which include past work experience as a form of learning by doing
3
human capital, and it is also in contrast with the possibility 
that wages increase over time for seniority reasons (the longer 
the individual stays in a given Job). Excluding the effect of past 
work experience on current wages, as we have shown in Section 2.1, 
again rules out any persistence effect in life cycle labour supply 
behaviour.
As we have shown in this Section, different sources of 
empirical evidence lead to the same point: the need of relaxing
For a survey of these models and their implications for labour 




the intertemporal separability assumption of the lifetime utility 
function or of the lifetime budget constraint in order to account 
for the persistence effect in the individual life cycle employment 
behaviour and to provide more satisfactory empirical models of 
life cycle labour supply.
However, one should notice that it is very difficult to 
choose whether to relax the assumption of intertemporal 
separability of the lifetime utility function or the assumption of 
intertemporally separable lifetime budget constraints, since by 
relaxing each one of them one can account for the persistence 
effect that the literature finds in empirical research. Actually, 
as Browning (1988) has shown, one can generate the same demand 
function either by using non-additive preferences with over time 
additive budget constraints or by using additive preferences and 
non-additive budget constraints.
With this identification problem in mind, we turn now to 
analyse those models which relax the assumption of intertemporal 
separability of the lifetime utility function and the main reasons 
that stay behind nonseparable preferences (Section 3.1.2) and to 
the analysis of models which relax the assumption of over time 
additivity of the budget constraints (Section 3.1.3).
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Section 3.1.2 - Relaxing the intertemporal separability assumption of
the lifetime utility function
In the previous Section we have discussed the evidence existent 
against the intertemporal separability assumptions made by the Frisch 
demand models presented in Chapter 2. Ue have also outlined the
identification problem arising from the difficulty of identifying the
causes of the observed non-additive behaviour of labour supply over 
the life cycle. Here we will highlight those factors that can lead to 
the need of relaxing one of the intertemporal separability assumptions 
made by the model presented in Chapter 2: the intertemporal
separability of the lifetime utility function. Amongst them one can 
consider factors which lead to contraddict one of the most important 
implications of the assumption of intertemporal separability of the 
lifetime utility function: that current decision on the allocation of 
time depends only on current variables and on current marginal utility 
of wealth which, given no aggregate shocks will remain constant. 
Amongst these factors one can consider:
1) job search: if one includes Job search activity in the model, one
should consider the effect that current job search activity has on 
forward wages and on the probability of finding a job. Current 
decision on the allocation of time is therefore going to affect 
forward employment behaviour;
2) unemployment duration and duration of spell out of the labour 
force. Evidence has been provided on the negative correlation existing 
between duration of unemployment and the probability of being 
employed, and between the duration of periods spent out of the labour 
force (for instance by women for childrearing reasons) and the 
employment probability in subsequent periods.1 Again this implies that
1 Refer for instance to the evidence on male labour supply provided by 
Gontll (1987) on the decrease In the employment probability with the 
duration of non-employment. Refer also to the evidence provided in
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current decision on the allocation of time affects forward allocation 
of time decisions. However, this effect may be induced by the
depreciation of the human capital stock which affects wages and one
can account for it by relaxing the intertemporal separability 
assumption of the lifetime budget constraint rather than by directly 
Including lagged employment status in the utility function.
3) contracts or institutionally fixed hours. These factors limit the
individual’s ability to decide about his allocation of time over his 
life cycle. A contract with an employer signed at time t may imply 
that the worker must provide a fixed number of hours of work also at
time t + 1. Again the decision taken at time t can affect forward
decisions on the allocation of time;
4) habit formation. An individual may get used to working a certain 
number of hours over a given period of time and feel that changing his 
habits is costly. Therefore lagged hours of work, and also forward 
hours of work (if the individual has rational habit formation) enter 
the current utility function and the assumption of separable 
preferences over time must be relaxed.2
5) inclusion of human capital accumulation in home production. Hotz, 
Kydland and Sedlacek (1988) did so by including past values of nonmarket 
time (as durables) in the production of household’s commodities and the 
latter enter as arguments in the current utility function.
This im plies that p ast nonm arket time activ ities a ffect the 
c u rren t decision on labour supply and co n trad d ic ts  the
Chapter 5 on the reduced probability of working full-time, experienced 
by British married women when they return to work after interruptions.
2
For analyses on habit formation and models including it in life 
cycle labour supply refer to Bover (1986) and to Kapteyn and Woittiez 
(1990), As we will discuss in the following Section, the existence of 
habit persistence in a life cycle model of female labour supply which 
endogeneizes wages has been rejected by Eckstein and Wolpin (1989).
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implication of the assumption of intertemporal separability of the 
lifetime utility function mentioned above. Moreover, it may imply that 
leisure times at different dates are complements contrary to another 
implication of the assumption of intertemporal separability of the 
lifetime utility function that, if leisure is a normal good, leisure 
times at different dates are substitutes.
One can relax the assumption of intertemporal separability of the 
lifetime utility function by imposing over time nonseparable 
preferences in the individual’s utility function. This can be done by 
using partial adjustment, or habit models of labour supply. In both
3
models lagged leisure enters directly the utility function.
This way has been followed amongst others by Hotz, Kydland and 
Sedlacek (1988) and by Bover (1986) for analyses on men’s labour 
supply and by Arellano and Bover (1988) to study female labour 
supply. 4
The model estimated by Hotz, Kydland and Sedlacek (1988)'
(thereafter we will refer to their paper as to HKS) allows a test for 
the restriction of intertemporal separability of the utility function. 
In fact they include in the instantaneous utility function a variable 
(Zt) which is a distributed lag of current and past leisure:
3 However, together with Ham (1986), one must notice that in these 
models it is always difficult to identify why lagged hours of work are 
important. This may occur because of preferences, costs of adjustment 
or also because of individual’s heterogeneity. For instance there may 
be individuals who dislike working less Intensely than others and 
therefore stay more continuously in the labour market because of an 
individual specific fixed effect attributable to heterogeneity rather 
than to nonseparability of preferences over time.
4 These studies use the USA Panel Study of Income Dynamics. The sample 
chosen by Hotz et al. is directly comparable to the one selected by 
MaCurdy (1981).
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As HKS stress, Z can be interpreted as a household’s commodity
produced by using two inputs:
I s current non market time and
»t = (1-,) a ^  1 M  - r  ( 1 - , ) -  1,..
S=1
a can be considered as a durable good which represents a stock of 
homemaking skills that one has acquired over his life cycle and which 
is made up of past periods of non market time with depreciation rate 
equal to tj.
0<7)—1 and when 7)=1 the above model, as HKS (1988) stress, reduces to 
the model of Johnson and Pencavel (1984).
a measures the importance of all terms in past leisure relatively to 
the current term in leisure in the current utility function.
If a = 0 preferences are additively separable in leisure over time. 
Therefore, a = 0 is the restriction accounting for intertemporal 
separability in the utility function. As they pointed out if a=0 their 
model reduces to the one by MaCurdy (1981) that we have surveyed in 
Chapter 2.
The evidence provided by the estimation of their model, leads 
HKS to re iect the assumption of intertemporal 1v and contemporaneous 
separable uti1itv function. They also reject Johnson and Pencavel*s 
specification (1984) where only last year's hours of leisure enter the 
current utility function, in favour of a more general model where also 
earlier years of leisure hours enter the current utility function.
Also Bover (1986) relaxes the intertemporal separability 
assumption by allowing for nonseparable preferences. She uses for this 
aim three different models: a partial adjustment model and two habit 
models.
1) Partial Adjustment Model: She assumes that the change In hours of 
work is a proportion of the difference between desired level of hours 
of work at t (the current period) and the actual hours supplied during 
the previous period. The desired level of hours at t is then estimated
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by maximizing the lifetime utility function where future wages enter 
the equation in their expected values.
2) She uses two types of habit models:
2.1 - a mvopic habit model where the worker does not care about the 
effect that his decision on current labour supply will have on future 
utility and therefore his utility function at t has the following 
form:
U - U (h - * h , c ) + [  1/(1+ p )]
it it it-i it
U (h - <p h , c )
it-M it-1 ltfl
where p is the time preference factor, h ^  are the hours of work of
individual i at time t, C is consumption and <p is a habit persistence
measure.
2.2 a rational habit model where the individual takes into account 
also the current hours of work decision in the utility function. His 
utility function for time t will then be:
U = U (h - <t> h , c )+ [1/ (1 + p )J • U(h - <t> h ,c )
it it ^  it-i it K  it+i ^  it it*i
By estimating the three models on Panel Study of Income Dynamics 
(PSID) data on white men employed from 1970 to 1976, she gets 
significant and large coefficients for lagged hours of work in the 
current hours of work function which again is another evidence against 
Uis. Intertemporal separability assumption q£ ihs. lifetime Ut11 1 tY 
function. However, it is difficult to disentangle which of the three 
different models proposed is more likely to cause the observed lagged 
response in the hours of work estimation.
As we have stressed in Section 3.1.1, there may also be other 
sources of state dependence than nonseparable preferences. HKS (1988) 
test for the existence of these different sources of state dependence, 
and though the results of the tests performed are not conclusive, they 
do reject the hypothesis of wage exogeneity in the model. In the
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following Section we will survey those models that relax the wage 
exogeneity assumption. We will relax the assumption of wage exogeneity 
explicitly in the dynamic model presented in Chapter 4, by allowing 
for on the Job human capital accumulation and therefore by 
concentrating on that source of state dependence neglected by HKS 
(1988).5
5 We find interesting the point raised by HKS (1988) on the trade off 
which one faces between relaxing the intertemporal separability 
assumption and accounting for the increase in the number of 
variables measured with error in the model.
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Section 3.1.3 - Dynamic labour supply models with endogenous wage
In this Section we discuss the implications of allowing for 
wage endogeneity in a static and in a dynamic model of labour
supply. We will survey the dynamic models of labour supply where 
wages are, at least in part, a function of past work experience, 
and that therefore relax the assumption of intertemporal 
separability of the lifetime budget constraint. We leave aside
models where wages are function only of "pure training human 
capital“ since the latter yield rather unrealistic predictions of 
the wage profile over the life cycle. In fact they imply that the 
wage rate falls towards the end of the life cycle while the
empirical evidence (for instance the one produced by Becker (1975) 
and by Mincer (1974)) shows that wage increases monotonically over 
the life-cycle.1
The introduction of endogenous wages in a static model of 
labour supply with a linear budget constraint will produce a
non 11 nearUy in ihs. budget constraint. It Will also lower wages 
elasticity of labour supply as Moffitt (1984a) showed.2 
Allowing for wage endogeneity in the static model generates also a 
more realistic prediction al average w<?nan’ s hours oL wrk 
distribution, with a bimodal distribution peaking at zero and at
1 For a survey on the "pure training" models of labour supply 
refer to Killingsworth (1982, pp.263-265 and 1983, pp.310-314) who 
also raised the point regarding the unrealistic wage profile 
implied by these models. For analyses on human capital earnings 
functions and life cycle earnings profiles refer to Willis (1986) 
and to Weiss (1986).
2
He estimates simultaneously a labour supply function for the 
worker and the wage-hours locus offered by the employer by using 
the 1972 National Longitudinal Survey on older women. He specified 
a wage equation of the type:
W - Z * ♦ b H  + c H ♦ v
i t  i l l
where the wage is a function of Zi (a vector of socioeconomic
characteristics: race, age, years of schooling, size of the local
labour force and employment fraction in manufacturing and
government in the census region of residence) and hours of work
for the i-th individual (Hi).
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full-time hours of work (Moffitt, 1984a, p.582) with respect to 
the one obtained by the standard Tobit model of labour supply with 
linear budget constraint.
The implications of the introduction q£  wage endogeneity in a 
1 ife cvcle model q£  labour supply are even stronger. In fact, in 
the dynamic setting, the assumption that wage rates are related to 
past work experience breaks the intertemporal separability 
assumption of the lifetime budget constraint and this can modify 
the whole lifetime optimizing work profile for the individual.
There are only a few models of dynamic labour supply which 
relax the intertemporal separability assumption of the lifetime 
budget constraint by introducing endogenous wages. Amongst them 
one can refer to the models which assume wages to depend only on 
past work experience as the "learning-bv-doing models". following 
Weiss’ (1972) definition.
In the "pure training modeIs" one can distinguish between 
investment in training and pure hours of work either by specifying 
the amount of training implicit in each job, or by specifying the 
problem of choice in terms of allocation of time between pure 
working and pure training activities (as in Chez and Becker, 1975 
and in Heckman's, 1976, models).
Differently from pure training models, the "1earning-bv-doing 
models'* are characterized by the assumption that market activity 
is in itself productive of human capital and so in these mode1s 
training cannot bg. avoided when ons. decides £& a posit lye
number hours.
The idea of introducing past work experience in the wage 
equation was present also in the model formulated by Fisher (1971,, 
Ch. 2) who introduced past work experience explicitly in his 
"individual's skill function". Weiss. (1972)formalized this idea 
in his ”learning-by-doing" model which bears Interesting 
implications as regards the possible optimal work profile over the
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life cycle though he does not test them empirically. However, as 
also Ki11lngsworth (1983, p.315) stresses, Weiss’ model as most of 
the learning-by-doing models:
"may be too general to be entirely satisfactory. Almost any kind 
of labor supply profile could be consistent with that model, 
making one wonder whether it has been formulated in a way that 
makes it refutable".
In fact different paths of labour supply over the life cycle will 
arise depending on the relative size of the subjective rate of 
time preference (p ), the interest rate (r), and the depreciation 
rate of human capital (6 ), with an increasing work profile when p 
is greater them (r + S) and a decreasing work profile if p = 0.3
Amongst the more recent empirical models on labour supply 
which endogeneize wages in a dynamic setting one can consider the 
analyses by McCabe (1983)4, Moffitt (1984b),S Nakamura and 
Nakamura (1985a, 1985b), Eckstein and Wolpin (1989), and Altug and 
Miller (1991) on women’s labour supply and Shaw (1989) on male 
labour supply.
The most relevant findings of the above applications which 
enter past work experience in the wage equation are:
i)  change in  ilis. wage p ro file  fan  wamsn ay&c th e ir  life cycle,
3 Where both r and 6 lead to a decreasing trend of labour supply 
over the lifetime while if p is greater than 0 this will lead to a 
postponement of labour supply later in life.
4 He shows how a non concave earnings function cam generate rather 
surprising consumption patterns as in the Blinder and Weiss’ 
(1976) model where an increase in the Initial value of wealth 
produces a decrease in consumption during each period of time with 
a convex earnings function. This stresses the need for 
satisfaction of the sufficient condition for the optimal control 
problem (i.e. the concavity of the Hamiltonian with respect to the 
state variables) to get sensible results. He does not provide an 
empirical application of his model.
5 Moffitt (1984b) applies a life cycle model of Joint fertility 
and labour supply decisions on a sample of married women drawn 
from the National Survey of young women from 1968 to 1975.
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Moffit’s (1984b) model generates am increasing wage profile for 
married women. A further analysis made by Moffitt (1984b) on the 
impact of childbirth on the employment and wage profiles shows 
that childbirth shifts downward the wage profile which results 
sensibly lowered in its absolute level by the birth of a child, 
and also by subsequent new births in the family.
2 ) grange in the employment profile £sn women over their life 
cycle with respect to the profile obtained when one neglects paLSt 
work experience in the wage equation. By applying his model, 
Moffitt (1984b) finds am initially decreasing amd then increasing 
employment profile for married women, which is lowered by 
childbirth.
In general it has been found that a model which neglects the 
person specific effects embedded in the previous work behaviour, 
fails to predict the continuity in work behaviour of the 
individual.
The Heckman’s model applied to only one cross-section neglecting 
past work experience [referred by NaJcajnura and NaLkaunura (1985a amd 
b) as the "Standard model"] haLS been found to predict more changes
0
in the work status for women than the ones actually observed.
3) improvement in the prediction o£ employment and wages of. women 
over time. In their model on women’s labour supply, Nakamura and 
Nakamura (1985a) obtain a sensible improvement in the prediction 
of employment and wages of women over time, even by adding only a 
dummy variable which takes the value of one if the woman has 
worked in the previous year and zero otherwise.
4) Positive effect al past work experience an current wage?, and. 
through this on current employment prpbabj1 ity.
6 Refer to Nakamura and Nakamura (1985a and b) and to Heckman
(1981).
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In particular, Eckstein and Wolpin (1989) find that the positive 
effect of work experience on current female labour supply is due 
to the positive effect of past work experience on wages 
(leading to positive state dependence) which more than offsets the 
positive impact of experience on the disutility of working (which 
would lead to negative state dependence). They find that this 
persistence effect due to state dependence remains also when they 
allow for unobserved heterogeneity in preferences for work in 
their model. Unobserved heterogeneity can explain persistence in 
employment. For instance, one can claim that there are individuals 
who may dislike working less intensely than others and by this way 
they tend to stay more continuously in employment showing 
persistence. They introduce heterogeneity in the model by using a 
fixed-effect model with an individual fixed effect which changes 
according to whether the individual switched her employment 
status.
It is interesting to notice that they do not find evidence of 
habit persistence, since they cannot reject the null hypothesis 
that the coefficient of a term in lagged hours of work directly 
included in the utility function equals 0.
5) a positive and significant Interaction term between schooline 
and post-school human capital multiplied by wages. This result has 
been found by Shaw (1989) in her analysis on male labour supply. 
This suggests that education augments post-school investments in 
human capital or that the two are complements.
6 ) the rates returns £& the stock &£. human capital XaCY frgm 
year £& year. This idea, suggested by Killingsworth's (1982) Joint 
experience-training model, has been confirmed by the model 
estimated by Shaw (1989) on male labour supply.
7) more recent ca&i work experience has. & larger jmpag.t fin wages
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SLüd. 2H  ihs. SIPPlPY^nt probabi 1 11v of married women. In particular, 
this has been found by Nakamura and Nakamura (1985b) by comparing 
the results of the estimation of their "inertia model" to other 
models of labour supply, 7 and by Altug and Miller (1991).8 
According to these results, by including more information on past 
work-experience one does not sensibly improve the goodness of fit 
of the model and if this result can be generalized, sensible gains 
in terms of the quality of the data available and in terms of the 
computational procedure necessary to get information on past work 
experience can be achieved. For instance if only previous year's 
work experience is necessary, one can use census data with recall 
questions on previous work experience instead of using panel data 
which have attrition problems, are more costly to collect, and are 
not always available.
On the other hand, different results on the impact of past 
work experience on tastes have been obtained by Hotz, Kydland and 
Sedlacek (1988). As we have discussed in the previous Section, 
they reject a model where only last year's hours of leisure enter 
the current utility function in favour of a more general model 
where also earlier years of leisure enter the current utility 
function.
8 ) The introduction of past work experience as explanatory 
variable in the model brings about a reduction of the effect of
7 The Inertia Model, differently from the difference model of 
Nakamura and Nakamura (1985a), does not express the wage and hours 
of work equations for those women who worked in the previous year 
in first difference form, but includes explicitly the lagged 
dependent variables as explanatory variables together with other 
undifferenced variables (like age and education) to account for 
unobservable individual specific effect.
8 Another important feature of Altug and Miller’s (1991) model is 
that they found evidence for nonseparable preferences only when 
they ignore aggregate shocks in their model on dynamic labour 
supply, while past work experience has always a positive effect 
through wages. They stress how, by ignoring aggregate shocks, one 
can get biased estimates.
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.“child'* variables an female labour supply. This has been found 
amongst others by Nakamura and Nakamura (1985b). This may arise 
because past work experience picks up the effect of some 
unobservables otherwise included In fertility variables.
9) education increases the disutility a£ work (this can arise when 
schooling enhances home production) but this direct effect on the 
U tility function is. more than offset fey th£ positive effect that 
schooling has on wages and through them an ihs. current employment
probabl1itv. This result has been found by Eckstein and Wolpin
(1989). Moffitt (1984b) finds that the positive effect of 
education on the employment profile is due to its positive and 
signifleant impact on the wage profile, whereas Its direct impact 
on tastes is not significant.
10) policy implications qL  neglecting ihs. impact past work
experience an wages.
As we have discussed in Chapter 2, if one neglects the effect 
of past work experience on current wages, one excludes from the 
leisure demand equation a term in the expected present value of 
the marginal effect of current hours of work on future wages 
weighted by future hours of work. We will formally explain how 
this term arises In the following Chapter. Now we concentrate on 
the implications of its exclusion in empirical research and for 
policy analysis.
As Shaw (1989) stresses this exclusion can cause an omitted
*
variables bias which will be greater the greater is the impact of 
past work experience on current wages. She shows that by adding to 
the current wage (which, in the standard dynamic model surveyed in 
Chapter 2, is the only marginal benefit of current hours of work) 
also the marginal benefit connected with the effect of current 
hours of work on all future wage rates, the intertemporal 
substitution elasticity raises over time instead of being 
constant. This in turns implies that policy changes which vary the 
net benefit of working (like lower tax rates) will have a
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significant distributional impact. In fact, given the existence of 
an increasing intertemporal substitution elasticity, (that 
standard dynamic models, which do not relax the assumption of 
intertemporal separability of the lifetime budget constraint, 
would have neglected) younger workers would be less responsive to 
the lowering of tax rates, than older workers. Therefore, dynamic 
models which consider wages to be exogenous may produce misleading 
results when they analyse the volatility of youth employment or 
the effects of tax changes on labour supply over the life cycle, 
as Shaw (1989) stresses.
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SECTION 3.2 - FIXED COSTS OF WORKING
The models surveyed in Chapter 2, generally neglect an 
important component of labour supply choice: the existence of
fixed costs of working. This topic will be discussed in this 
Section.
There are different types of fixed costs that an individual 
has to bear in order to start or to continue to work in the labour 
market. These can be distinguished in fixed money costs (for 
instance costs of child care or transportation costs) and in fixed 
time costs (time devoted in searching childcare arrangements, or 
time devoted to child care, and commuting). In this Section we 
will consider mainly fixed costs of working connected to child 
birth and to the presence in the household of young children.
Notwithstanding the importance of fixed costs of working in the 
analysis of married women labour supply stressed amongst others by 
Hausman (1980, 1981), Cogan (1980) and Killingsworth (1983), the 
literature on this subject is still small and it has been mainly 
developed under a static model of labour supply.
Amongst the models which explicitly introduce fixed costs of
working in their structure there are the ones of Cogan (1980,
1981), Heckman (1974) and Hausman (1980).1 Wales (1978) considers
commuting hours of the head of the family and its relation with
2
housing in the utility function of the household. Blundell, Ham 
and Meghir (1988) introduce fixed costs of working in their model 
and estimate the impact of them in discouraging individuals from 
job search.
1 For an analysis of these first models refer to Killingsworth 
(1983).
2
However, the difficulties in measuring housing and the fact that 
Wales' model does not consider other effects that in our opinion 
are more important than the commuting time of the head of the 
family in determining housing, together with the poor results 
obtained leave us quite sceptical about the introduction of this 
type of fixed costs in the model.
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Fixed costs of working have been considered by Clark and 
Summers (1982), as a possible source of persistence in the labour 
supply function, but they do not explicitly test for this effect 
in their 1982 model. Eckstein and Wolpln (1989) introduce fixed 
costs in their model but they do not account for them in its 
empirical specification.
We will first deal with the effect of fixed costs in the 
static model of labour supply as it has been discussed in the 
existing literature on fixed costs (Section 3.2.1), then we will 
analyse their effect in a simple dynamic setting without corner 
solutions (Section 3.2.2). Fixed costs of working related to the 
birth of an additional child will then be embedded in our model of 
labour supply and a first discussion of their effect when wages 
depend on past work experience (and therefore the intertemporal 
separability assumption of the lifetime budget constraint is 
relaxed) can be found in Chapter 4.
3.2.1 - Fixed costs of working in static models of labour supply
In a static model of labour supply fixed money costs enter 
the model via the budget constraint. Women who are already working 
will be working harder as long as the fixed costs of working are 
not so high to make their reservation wage higher than the offered 
market wage. 3 So some women with a relatively high level of 
reservation wage may be induced, by the introduction of fixed 
money costs of working to drop out of the labour force and the net 
effect on the number of hours worked will depend on how high is 
the reduction in their labour force participation rate. 4
3 Refer to Killingsworth (1983, p.24) for a graphic analysis of 
this point.
4 This statement is in contrast with the claim that an increase in 
fixed money cost of working will certainly increase the hours of
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Fixed time costs enter the static model of labour supply by 
reducing the time available either for working in the labour 
market or for other nonmarket activities so they will result in a 
reduction of hours of work and of non market time. The 
introduction of fixed costs of working induces discontinuities in 
the labour supply curve for the individual since to cover the cost 
connected with entering the labour market work the individual must 
work at least a minimum number of hours (say H ) called
S
reservation hours.
Therefore fixed costs models offer an explanation for the 
existence of minimum hours of work in the labour supply curve. 
However, as it has already been stressed by Cogan (1981), there 
are other institutional factors, like collective agreements or 
employer’s needs, that seem to determine the minimum number of 
hours at the reservation wage rather than the fixed costs of 
working argument. Notwithstanding the more relevant role that the 
latter factors have in determining the minimum number of hours, in 
our opinion, fixed costs of working (for instance fixed money or 
time costs connected with the birth of an additional child) may 
still be responsible for the smaller access of women to higher 
positions which require additional hours of work or more 
flexibility of working time, as long as the market wage is not 
higher enough to cover the fixed costs connected to the new 
working conditions. Take for instance the decision faced by a 
woman with young children if she ’had access to a job which
work for those who were already working before, claim made for 
instance by Cogan (1981, p.948) and by Killingsworth (1983, p.28). 
In making this claim they seem to neglect the effect of the 
introduction of fixed money costs of working on the relative size 
of the reservation wage, effect that they consider however when 
dealing with the definition of the reservation hours of work (i.e. 
the minimum number of hours that the individual is willing to work 
at the reservation wage when fixed costs of working are 
introduced).
S This has been shown amongst others by Cogan (1981, p.947).
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requires overtime hours of work, or a greater availability to 
schedule her working time on the basis of the firm’s needs. If, as 
it is in Italy and in West Germany, childcare facilities are 
supplied at a relatively low price only during a limited and fixed 
number of hours per day and per week, if other services offered by 
the market are very expensive and her time devoted to childcare 
has no other substitutes in the family, her decision will be 
seriously affected by the existence of the fixed costs of working
0
in the new position.
In the following we will deal mainly with fixed time and 
money costs connected with the existence in the family of 
preschool children, by considering also the effect of the 
existence of different systems of payment of childcare facilities 
and the availability of childcare benefits. 7
As a way of distinguishing between fixed money and time costs 
of working it has been suggested (Killingsworth, 1983) to add a 
term dependent on wages (under the assumption that only the latter 
type of fixed costs will be wage-dependent). However, in the case 
of fixed costs related to child care, also the money costs can
g
There is evidence in Italy of a relatively low wage differential 
when moving up from the positions in the Public Sector or in the 
other positions usually covered by women, and this will reinforce 
the effect of fixed costs of working in discouraging upward 
mobility of women workers.
7
Heckman (1974) tries to estimate indifference curves between 
money income and nonmarket activities in order to explain the 
effect of child-care programs (like the one introduced under 
Nixon’s administration in the USA) which provide work-related 
childcare benefits. He uses National Longitudinal Survey (NLS) 
1966 data on married women aged 30-44 with one child under ten, 
and data on informal and formal childcare arrangements. He 
introduced fixed costs in the reservation wage equation and treats 
fixed costs as a stochastic function. It would be useful to allow 
also for substitutability between money and time costs as Cogan 
(1980) does by introducing a convex money entry cost curve in his 
model of static labour supply.
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depend on wages (for instance this is the case when the system of
payment is related to the family income or when women with
different wage levels have access to different type of childcare 
bearing different prices) . 8
By stratifying the sample by cohort and educat1 on level as wel1 
as. J2Y number and age of chi ldren it is possible to analyse the 
impact of these variables on fixed costs of working. Consistently 
with Cogan (1980) findings, one can expect that children in
preschool age will raise the cost substantially, those in 
elementary school age will raise it only in a small measure, and 
children in high school age will reduce it. It will also be
possible to disentangle the effect of ageing and the cohort effect 
on fixed costs of working.
Additional education according to the existent literature on fixed 
costs is expected to increase fixed costs of working for three 
reasons, and to decrease it for one:
1 ) additional education by increasing the productivity of women in 
the nonmarket activities will decrease their fixed time costs 
(Michael, 1973);
2) better educated women have been found [Hill and Stafford (1974) 
and Leibowitz (1975)] to attach more value to non market 
activities and so they will have higher fixed time costs of 
working;
3) as long as better educated women have access to jobs which
0
By analysing the available data on women’s job search, the 
impact of fixed costs related to additional child on it can also 
be estimated. Data on job searchers are available for Italy using 
the quarterly labour force survey data, and for the U.K. using the 
Family Expenditure Survey. The procedure followed by Blundell, Ham 
and Meghir (1988) to disentangle the effect of fixed costs of 
working from the effect of search costs in Job search activity can 
be followed. They estimate, by using 1981 FES data, that 
approximately 22% of non participation is determined, amongst 
women, by fixed working costs and more than 155i is determined by 
search costs.
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require higher expenditures in clothes and other similar goods, 
additional education will produce higher fixed money costs of 
working;
4) Cogan (1981) claims that more educated women have been found to 
live in higher income houses and since they are usually far away 
from business centres additional education will indirectly cause 
an increase in fixed money costs of transportation as well as 
fixed time costs of commuting.
However, since we will mainly deal with fixed costs of working 
related to childcare we will leave aside the two last effects, and 
we will consider only the first two effects of education on the 
impact of fixed time costs of working which are opposite in sign 
and bring about an ambiguous effect of the increased level of 
education experienced by younger cohorts of women. Heckman (1974) 
found that for white women with at least one child under 10 years 
of age, better educated women are more likely to be out of the 
labour force than less educated women, while that is not true for 
nonwhite women.
As NaJcamura and Nakamura (1985b) stress the effect of fixed 
costs of working related to having children may be different for 
women who work continuously (i.e. women in the labour force in the 
previous survey) and women who are just entering the labour force. 
The latter have to bear the additional cost of searching childcare 
arrangements whereas the former only bear the cost of childcaLre. 
One can allow for this systematic difference in the impact of 
fixed costs by estimating different equations for the two 
different groups of women as also NaJcajnura and Nakaunura (1985b) 
did.
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3.2.2 - Fixed costs of working in dynamic models of labour supply
In this Section we analyse the effect of fixed costs of working in a 
dynamic model of labour supply. We will not consider in this Section the 
comer solutions which may arise if the fixed costs of working are high 
enough to make the reservation wage higher than the market wage.
Since we will consider fixed costs of working in a dynamic model of 
female labour supply special care should be devoted in analysing the 
possible short run and long run effects of the introduction of fixed costs 
of working. On this point we can notice how ambiguous is the effect of 
child birth on fixed costs in the long run. In fact:
- on one hand, as Cogan (1980) points out, women may be induced in the 
long run to decrease fixed time costs by choosing arrangements that are 
less intensive in their time. Therefore, an increase in the working woman’s 
wage might not induce her in changing child care arrangements in the 
short run, but changes can occur in the long run;
- on the other hand, in the long run there will be an increase in fixed money 
costs connected with the ageing of children. In fact, it has been found that 
older children are more goods than time intensive.
Fixed time costs tend to decrease in the long run, while fixed money 
costs rise. Therefore the net effect of child birth on fixed costs in the long 
run will be ambiguous and in considering the long run effect of an increase 
in mother's market wage, one has to take into account this.
In order to cast more light on the effects of fixed costs of working on 
labour supply in a dynamic setting, we start by entering fixed costs of 
working in a simple dynamic model of the type described in Chapter 2, 
with exogenous wages and no bequests, and without relaxing the 
assumption of intertemporal separability of the lifetime utility function.
In this framework the introduction of fixed money costs does not affect 
wages. They enter into the budget constraint since they must be subtracted 
from the value of initial assets:
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T
J Z0 = z o -Jcn Ft dt
o
where the fixed costs born at time t [Ft] are the equivalent of e 'rt*Ft
incurred at time 0. If one wants to account also for comer solutions a 
multiplicative dummy which takes the value of 0 if the woman does not 
work can be added to the fixed cost term.
The first order condition with respect to the marginal utility of initial 
assets (1) then becomes:
dL/ dX = ZQ -Jtn Ft dt +f t n  [Wt Ht -PtCt]dt=0
The introduction of a fixed money cost at time t' (even if it will not be
present in other periods) through the change in the lifetime budget 
constraint will lead to Z j< 0  . To offset this effect on her terminal assets
(which cannot be negative by assumption) the individual will have to 
increase the shadow value that she attaches on her initial assets Z q , X
increases and the individual will therefore spend less in consumption and 
leisure not only at t' but also in the following periods. Therefore for a 
working woman the introduction of fixed money costs at time t' leads to 
an increase of her hours of work also in the following periods via the X 
variable effect provided that fixed costs are unanticipated at t<t'.
If fertility is a choice variable, the fixed time costs associated with 
having an additional child can be regarded as anticipated costs, so they 
will not lead to shift into the labour supply function, but to displacement 
over the life cycle (if leisure is a normal good and there is strong 
intertemporal substitution of leisure). Fixed time costs can then be seen as 
a lump sum anticipated reduction in women's wage and if leisure can be 
substituted amongst nearby periods and there are no constraints this will 
lead to a reduction in the hours of work of women at time t and in an 
increase of her hours of work in subsequent periods.
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The introduction of an unanticipated time cost in period t will 
lead on the other hand to a decrease in labour supply (expressed 
in terms of hours of work) and time devoted to other non-market 
activities (X constant effect). In turn, this reduction will cause 
X to increase (even if the time cost is born by the woman only at 
time t) and so there will be a A variable effect that brings about 
an increase in hours of work and a reduction in expenditure in 
consumption and leisure. Therefore the effect of an Increase In 
time costs ai. t 2H hours &£ work will hs. ambiguous. If the X 
variable effect is lower than the direct (X constant) effect, 
working women will reduce their hours of work at t, but in the 
following periods (when the time costs are not present) only the 
indirect (X variable) effect will be at work and so working women 
will increase their supply of work in the market. If the time cost 
of working is constant and spread over time (for example, 
commuting time) and it is not a lump sum cost the effect on the 
hours worked will be ambiguous over the whole working life.
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Section 3.3 - Conclusions
In this Chapter we have dealt with two major ways of 
modifying the dynamic model presented in Chapter 2:
- relaxing the assumptions of intertemporal separability of the 
lifetime utility function and of the lifetime budget constraint 
(Section 3.1);
- adding fixed costs of working (Section 3.2).
The evidence surveyed in this Chapter has shown how strong 
are the implications of the assumptions of intertemporal 
separability of the lifetime utility function and of the budget 
constraint discussed in the previous Chapter. The models analysed 
in Section 3.1.1 show evidence of persistence effect in the 
employment behaviour over the life cycle which is rejected by each 
one of the two intertemporal separability assumptions mentioned 
above. This poses also an identification problem, since, as 
discussed in Section 3.1.1, the observed nonseparable behaviour of 
labour supply over the life cycle can be generated either by 
introducing nonseparable preferences and by keeping the 
intertemporal separability assumption of the lifetime budget 
constraint, or by keeping lifetime separable preferences and by 
introducing nonseparable lifetime budgets constraints.
As stressed in Chapter 2, the assumption of a lifetime 
separable budget constraint rules out the possibility that current 
wages depend on past work experience. However, as we have 
discussed in Section 3.1.1, this is in sharp contrast with the 
existing evidence on wages dynajnics.
In Section 3.1.2, we have analysed some factors which can 
justify the need of relaxing the intertemporal separability 
assumption of the lifetime utility function (amongst them: search 
costs, contracts, habit formation). The results of the application 
of partial adjustment and habit models of labour supply, which 
relaLX the assumption of a lifetime separable utility function.
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have been surveyed in Section 3.1.2. We have noticed that it is 
difficult, on the basis of the evidence provided by these models, 
to disentangle the different sources of the observed persistence 
effect in life cycle employment behaviour. Moreover, we have seen 
that when these models test the hypothesis of wage exogeneity they 
do reject it.
This brings us to another source of the observed 
nonseparability in the life cycle labour supply behaviour: 
nonseparable lifetime budget constraint. In Section 3.1.3, we have 
surveyed models which introduce nonseparability of the lifetime 
budget constraint by relaxing the assumption of wage exogeneity. 
We have analysed their main results and discussed the distortions 
that may arise in estimating the effect of different policies on 
labour supply if one does not relax the intertemporal separability 
assumption of the lifetime budget constraint.
On the basis of the evidence surveyed in Section 3.1.3, we 
expect that by introducing past work experience in the wage 
equation (as we will do in the model presented in Chapter 4) we 
will get a more continuous work profile for married women over 
their life cycle. We also expect that child status variables will 
have a lower discouraging effect than in models which neglect past 
work experience. A positive impact of past work experience on 
current wages and through this on current employment probability 
is also foreseen. Moreover, the empirical evidence surveyed shows 
that while nonseparable preferences are not found when aggregate 
shocks are included in the labour supply model, the effect of past 
work experience on wages and through them on current employment 
remains also when aggregate shock are included. The analysis 
carried out in Section 3.1.3 let us be optimistic on the effect on 
estimation of introducing in our dynamic model of labour supply 
only a limited amount of information on past work-experience, as 
we are also forced to do by the data used in the second part of 
the thesis.
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Turning to fixed costs of working we have found that there is 
only a limited evidence on the introduction of them in a dynamic 
setting. However, on the basis of the estimated static models with 
fixed costs and of the theoretical considerations discussed in 
Section 3.2, we can expect the following:
- an ambiguous effect of additional education on fixed costs of 
working;
- higher fixed costs of working connected to the child-birth for 
women who are just entering the labour force;
- an ambiguous long-run effect on fixed costs of childbirth;
- fixed money costs increase hours of work for women already 
working in the labour market, also in future periods. On the other 
hand there is an ambiguous effect of fixed time costs on hours of 
work for working women, according to the simple dynamic model of 
labour supply with fixed costs of working described in Section 
3.2.2.
The evidence surveyed so far has shown how the Frisch Demand 
models which do not relax the assumptions of intertemporal 
separability of the lifetime utility function and of the lifetime 
budget constraint explain only a small variation of prime aged 
men’s labour supply over their life cycle. On the other hand, they 
seem to perform better in the analysis of married women’s labour 
supply behaviour over the life cycle. Married women are 
characterized by a higher variation of employment over their life 
cycle and the estimated intertemporal elaisticity of substitution 
is higher tham for males, showing that they are more responsive to 
wage changes tham men are. This facts, together with the evidence 
on the change in married women’s work profile over their life 
cycle which has occurred in recent decades, would bring us to 
choose to investigate female labour supply in a dynamic setting by 
using a framework similar to the Frisch demand model outlined in 
Chapter 2.
69
However, the evidence surveyed in this Chapter has shown how 
persistence effect arises also for female labour supply, and how 
the model outlined in Chapter 2, because of its strong 
assumptions, cannot explain this behaviour. We have seen that one 
can modify this model, in order to account for the persistence 
effect in employment, either by relaxing the intertemporal 
separability assumption of the lifetime utility function or by 
relaxing the assumption of separability of the lifetime budget 
constraint. Given the vast literature suggesting that wage rates 
for women are endogenous and are affected in large part by their 
intermittent labour supply and by their expectations concerning 
childrearing, we choose to relax the wage exogeneity assumption 
and by this way the assumption of intertemporal separability of 
the lifetime budget constraint in the model that we will present 
in the following Chapter. We have followed this route also on the 
light of the results surveyed in this Chapter showing the 
robustness of the past work experience effect to unobserved 
heterogeneity (Eckstein and Wolpin, 1989) and to aggregate shocks 
(Altug and Hiller, 1991), and the rejection of the habit 
persistence effect in models which endogeneize wages (like the one 
of Eckstein and Wolpin, 1989). Moreover, the evidence on fixed 
costs of working surveyed in Section 3.2, leads us to analyse 
their effect in the dynamic model presented in Chapter 4.
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CH.4 - A WAGE-EXPERIENCE DYNAMIC MODEL 
OF FEMALE LABOUR SUPPLY
Introduction
The changes which have occurred in married women’s labour 
supply, both in the level of participation rates and in their life 
cycle employment behaviour, outlined in Chapter 1 lead us to be 
particularly interested in analysing the labour supply behaviour 
of this component of the population in a dynamic setting.
The dynamic model that we present in this Chapter is similar 
in its structure to the Frisch demand model (that we have 
described in Chapter 2) used by Heckman and MaCurdy (1980, 1982)
in their analysis of female labour supply and by MaCurdy (1981) on 
male labour supply. As we have discussed in the previous Chapters, 
this model seems to perform better when it is applied to the 
analysis of female labour supply over the life cycle (which shows 
a greater variation and also a higher intertemporal elasticity of 
substitution) than when applied to the analysis of male labour 
supply. However, we have chosen to modify the theoretical 
structure of the model surveyed in Chapter 2, by relaxing one of 
its strong assumptions: the assumption of intertemporal
separability of the lifetime budget constraint.
The evidence surveyed in Chapter 3 rejects one of the 
implications of the assumption of intertemporal separability of 
the lifetime budget constraint: the lack of persistence effect in 
employment. However, the persistence effect in employment 
behaviour cam arise because of a variety of reasons, including 
nonseparable preferences, unobserved heterogeneity amd
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nonseparable lifetime budget constraint.
We have chosen to introduce wage endogeneity, and by this way 
to relax the assumption of separability of the lifetime budget 
constraint, because of the vast evidence on the importance of past 
work experience on women’s current wages. Moreover, we have seen 
how the positive state dependence induced by the the past work 
experience effect on wages is robust to unobserved heterogeneity 
(Eckstein and Wolpin, 1989) and to aggregate shocks (Altug and 
Miller, 1991). We have also seen that the habit persistence effect 
(which would lead to nonseparable preferences) is rejected in a 
dynamic model of female participation which endogeneizes wages 
(the one by Eckstein and Wolpin, 1989).
Our dynamic model of female labour supply is presented in 
Section 1. The main aim of this first application is to show how 
the Frisch demand for leisure differs if we break the 
intertemporal separability assumption of the lifetime budget 
constraint by introducing past work experience in the wage 
equation. The reasons of introducing past work experience in the 
wage equation are human capital accumulation and seniority. One 
can assume the existence of learning-by-doing human capital and 
include past work experience as a form of accumulated human 
capital in the wage equation, or one can correlate higher wages to 
higher seniority in the labour market.
In the previous Chapter we have shown the importance of fixed 
costs of working on labour supply in a static and in a dynamic 
setting. In Section 3.2.2, we have seen the implications of 
introducing fixed costs of working in a dynamic model of labour 
supply which maintains the assumptions of intertemporal 
separability of the lifetime utility function and of the lifetime 
budget constraint. In Section 4.2 we carry out some comparative
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dynamics 'exercises to analyse the effect of introducing fixed 
costs of working in our dynamic model of labour supply which 
endogeneizes wages.
The results of the estimation of this dynamic model on female 
labour supply to British and to German data are discussed in Ch. 8 
and 9 in Part 2, where also the assumptions that we will follow in 
the econometric application of the model described here will be 
discussed (Section 6.4). In Section 4.3, we compare our 
theoretical model to other dynamic models on labour supply with 
particular attention to those surveyed in Section 3.1.3 which 
relax the assumption of intertemporal separability of the lifetime 
budget constraint, and we summarize the main results of this 
Chapter.
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SECTION 4.1 - A DYNAMIC MODEL OF LABOUR SUPPLY WITH ENDOGENOUS WAGES
4.1.1 - The Model
One source of the persistence effect in the individual’s employment 
behaviour is the existence of nonseparable preferences. We can account 
for them either by including a term in past work experience directly in 
the instantaneous vtlity function, as we do in equation (l.a) below, or 
by using a more general functional form for the utility function similar 
to the one used by Mankiw, Rotemberg and Summers (1985) which is 
additive separable only if £=0 (equation l.c).
However, as we have specified in the Introduction to this Chapter, 
we will not allow for nonseparable preferences in the application of our 
model to the analysis of married women’s labour supply and therefore we 
will adopt the utility function (l.b) which is similar to the 
functional form chosen by Heckman and MaCurdy (1982).
(l.a) U = d  A.
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Ajt = exp [Q-t a + e jt] where
= observed factors affecting leisure
£ = unobserved factors affecting leisure
Bjt = observed factors affecting Consumption
lt = dummy = 1 if woman i works at time t,
= 0 otherwise 
K< t_j= past work experience of woman i
If 0^ = 0 in (l.a) one gets equation (l.b) where one excludes nonseparable 
preferences from the model.
The chosen functional form implies that the utility function is within
period additively separable in consumption and leisure (C and L), i.e. that: 
2
(b U/6CbL)=0. We are aware of the existence of tests which reject the 
hypothesis of within period separability of the utility function.^ 
However, as discussed in Section 2.3, given the chosen functional 
forms, if one relaxes the assumption of within period separability and 
requires Frisch demands with marginal utility of wealth (or a function of 
it) that appears additively, one would have to assume homotheticity of 
preferences, which has undesirable implications (like unitary within 
period full-income elasticities).
One reason for choosing the functional form (l.b) for the utility function 
is that it will lead to identify its structural parameters in the empirical 
application. The intertemporal substitution elasticity from (l.b) is: [l/(a-l)J. 
Strict concavity of the utility function (1) requires that a  < 1.
The lifetime utility function for equation (l.b) is equation (2):
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Instead of relaxing the assumption of intertemporal separability of 
the lifetime utility function, we relax the assumption of intertemporal 
separability of the lifetime budget constraint by imposing the following 
wage equation:
(3) W = exp( j3 + £ K + 0 EDUC + 0 EDUC K + c )
It 1 2 t,t-l 3 l,t 4 l,t l,t-l 2,i,t
(4) K = h + k * » 
i.t i.t i.t
= (T - L ) + k[(T - L, t )+ C1-5)CT - L 4 J 1
l,t 1. t — 1 t ,t-2
T= maximum amount of hours available for allocation between L and h
h = current hours of work <!>• = human capital accumulated at t-1
I It 1,1
EDUC = level of education (years of schooling), 
i it
6 is the depreciation rate of the accumulated work experience.
In the estimated model we assume that the current level of
education is equal to the next period expected level of education:
EDUC = EDUC e = EDUC In this specification we do not account for 
i,t t*i i
training in the firm or in specialized centres since we do not possess
data on them.
 ̂ is the human capital accumulated at time t and we only go back
two periods. We do so for two reasons. On one hand the evidence surveyed
in the previous Chapter shows that only recent past work experience 
matters. On the other hand we are also limited by the amount of
information available in the data used in Part II on lagged employment.
We introduce past work experience in the right hand side of the 
wage equation (3) because of two different reasons (justified also 
by empirical evidence):
1 ) past-work experience can be considered as a form of accumulated human 
capital (learning-by-doing);
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2) seniority: people with higher seniority in the labour market have higher 
wages.
The other explanatory variables included in the wage equation are:
years of schooling as a form of human capital different from on the job
training, and an interaction term between education and past work 
experience (EDUC-K- ,). The latter has been introduced under the1 1} I* 1
assumption that schooling can have a positive effect on the work-
experience human capital: highly educated women are expected to enjoy
higher returns from past work experience in terms of wages.
Equation (5) below is the budget constraint, where Zj are househld's
assets at t-1; Pt=goods prices at t; and Sy+ |= 0  and Sq=Zq are the terminal 
and initial conditions.
( 5 )  V t 1 *  0
We assume also that fixed costs enter the budget constraint.F- „ • are
the goods cost per child of age j (say childcare facility costs) that the 
woman has to bear at time t if she works (i.e. if  v is equal to one) and N- t •
are the number of children in age group j for woman i at time t. Also b are
fixed costs of working but they are not related to the presence of young
children in the family and they are assumed to be constant
(examplexommuting costs). In the simplified version of the model 
estimated in PART II, we assume that both F- t • and b are equal to zero,
i.e. we exclude Fixed costs from the budget constraint, given the lack of 
information in the data set used.
We apply to the optimal problem the maximum principle approach, 
with L and C as control variables and assets, human capital, education, 
number and age of children and wage (the profile of which will vary 
according to the work profile in this case because of its endogeneity) as 
the state variables.
(6) H =f ♦ A s + 7  Q
t t t t t t
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H = Hamiltonian
f  = utility function, objectve function to be maximized equation (l.b)
S = budget constraint = equation (5)
Q = equation (4) on human capital
marginal value to the woman of am additional unit of work-experience 
human capital
= marginal value of net worth
We can get the Maximum Principle or Optimality Conditions (7.1 and 7.2)
for the problem, the multiplier equations (7.3, 7.6), and the state equations 
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The FOC for leisure implied by a more general utility function like l.c, 
if € * 0, and assuming tha 
equation 7.1, and will be*.
£ t <f>̂ and <f>̂ are equal to one, will differ from
a H





X ( l+rrlW + E 7 K + E r  K (1-5) s 0 
l,t i,t t l,t+l l,t t l,t+2 l,t
We then solve 7.6 for 7 .̂ We also assume that 5 = 1 , this implies that 
only last period past work experience matters. By doing so we obtain:
7 = -X (l+r)_t ( 0 + 0  EDUC ) W (T - L )
l,t l.t 2 4 l,t l.t l,t
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By substituting for and y in 7.1 we obtain:
- k [A* (1+r) ( ß + ß EDUCe ) W e (T-Le )]a 0
t+1 2 4 l,t + l i,t + l lft + l
A' (l+r) * = 0e (1 + p)'
i,t+s 1,t+s
Where is the marginal value of net worth at time t+s for the
individual i.
From equation 7.3 we have that:
A e ( l + r ) " t~ 1= A e ( l + r ) -t"2 = _____ =  A  ( l + r ) _ti,t+l l,t*2 l,t
We cam write the following Euler Equation:
7. 1” A L®-1 = 0 W
l,t i,t l,t i,t
+ 4* ( 1 + p ) (ß * ß EDUCc )We (T - Lc )
l,t*l K  2 4 l,t+l l.t+1 l.tfi
We cam then write the Frisch demands for leisure amd consumption as in 




{(* /A )[W + ( ß + ß E D U C e )We (T-Le )]> (8 )
l„t l , t  l , t  2 4 i ,t*l l , t * l  l,t+l J
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1—  U  - i
(9)
By imposing P = 1, am by solving equation (9) for 0 , we get:
I , t
d = B CM_1 
i.t i,t i,t
in logarithm:
log«, t = logBiit + (n-l)logCi>t
By rewriting (8) in logarithms, and by dropping the subscript t from
EDUC (under the assumption that current level of education equals the
next period expected level of education: EDUC = EDUC* = EDUC ) , 2 we
i.t t*i i
can write equation (8’):
(8’) log L
a - 1 * e. EDUCll - ‘-I.t.,111- loe*,.t
By substituting the expression on •& in (8’) we get:
1 t
(8”) logL =(Ma-l)){ (fi-1 ) logC + logB
l,t. 1 1 ft
+ log [W + (0 + 0 EDUC ) W* (T - Le )]- Q a - c >
l,t 2 4 1 I,t*l l,t*l l,t I,It
where Q = observed factors affecting leisure
This assumption seems quite reasonable when one can assume that the 
individuals in the sample have completed formal education. This applies 
to the samples of married women that we draw for the estimation of this 
model and that we describe in Chapter 6.
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We introduce uncertainty in the model with people having rational 
expectations on forward terms in wages and hours of work, based on the 
information set available at t. In the empirical application of our model we 
have to simplify it, by assuming perfect certainty and point expectations, in 
order to get a simple structural form to be estimated.
W = We + A + G 
t+i t*i l 1
where Wt+ j is the actual value, W j the expected value of wages, Ai is 
the forecasting error and c i the random error.
Equation (8") is the key equation of our model and it is the demand for 
leisure equation that we will estimate in Part II. Differently from the model 
by MaCurdy (1981) surveyed in Chapter 2, we do not require first 
differencing in order to eliminate the marginal utility of wealth term in the 
leisure equation, as long as data on consumption (which, given equation (9), 
allows us to substitute the marginal utility of wealth term) are available.
It is interesting to compare equation (8* ’ ) to the standard Frisch 
Demand for leisure equation derived from the model described in Chapter
2 (where, differently from our model, one does not relax the assumption 
of the intertemporal separability of the lifetime budget constraint). 
Under a general functional form for the utility function, the latter 
wi 11 be:
L = L [A P , A W ] Frisch demand for leisure in the Model 
t t t t t
described in Chapter 2.
Differently from the traditional Frisch demand for leisure, in 
equation (8'’) we have forward terms in wages and leisure which, as we 
have shown in this Section, arise from the type of wage equation that we 
have chosen. In fact in the wage function (equation 3) we relax the wage 
exogeneity assumption by entering past work experience in the right hand 
side and in so doing we relax the assumption of intertemporal
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separability of the budget constraint.
The implications of our model for the current employment decision are 
dramatic. In fact, according to equation (8"), in allocating time between 
market work and non market activities women consider also the effect that 
an additional hour of work at time t has on their future wages given that 
they decide to work in the future. The wage-experience equation of our 
model implies a positive state dependence which leads to a persistence 
effect in employment neglected by the standard model presented in Chapter
2. One should notice that the employment persistence effect (with forward 
terms entering the labour supply equation) found occurs without having 
imposed nonseparable preferences in the utility function. This is in line with 
the result obtained by Shaw (1989). In Section 4.3 we compare our model to 
the other models which endogeneize wages.
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4.1.2 - An Euler Equation Approach
Instead of estimating (8’’) which in the case of this model can be 
exactly identified, we can estimate the Euler Equations for the model.
-t
£ = I (1+p) U(L C ) + X, (S, ) (I)
Where equation (I) is the Lagrangean for the problem of dynamic
optimization. is the budget constraint (5) where we have substituted
in the wage equation (3) with past work experience as independent
variable.
The Euler Equations are: 
d£
T T  t




♦ A e (l+r)-t_1 (T - Le ) ( 0 + 0 EDUC ) = 0




= (l+p)_t Uc (t) - A t ( l+r)-t P t = 0
i.t
at
1 1 , 0    = E A (l+r) ”t_1 = A ( 1+r) -t
t l ft*l i,t
as
t
We cam assume that:
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where ct is an innovation at t+1 . By expressing III’ in log:
logAj t+i=logAi  ̂ + log(l+r) + ct III”
By working out the derivatives in II with the Utility function (1 ) used 
above we get:
IV. a {(l+p)_tA L®'1 - A (l+r)-t W +
l.t i,t i,t i,t
A* (1+r) (T - Le )(0 + 0 EDUC )> = 0
l,t+l i,t+l 2 4 i,t
IV. b { (l+pi ^B CM_1 = A (l+r)_t P > = 0 
i,t i,t i,t t
By writing IV.b in logarithms, we get:
IV. b* {-tlog( 1+p)+ logBj + (/i-1) logCt > = log A t - tlog(l+r)
+ logPt
However, because of the presence of past work experience in the
wage equation, it is not possible to obtain a similar expression for
leisure. In IV.b’ logA^  ̂ enters linearly. So we can substitute log A t t
in IV. b’ from III” and if we use first differences, c enters the
i.t+i
demand for Consumption as an error term and we can estimate fi by using 
the Euler equation for Consumption. Given the difficulties mentioned 
above we prefer to use the maximum principle approach to get Frisch 
Demand for leisure. As we did by getting equation 8”.
85
Section 4 . 2 -  COMPARATIVE DYNAMICS
Wage endogeneity with only learning by doing has already been 
considered by Weiss (1972). We have extended his model by considering 
also the impact of other factors on the wage equation (amongst which 
education and the interaction of it with the acquisition of skills on 
the job) and by giving to the wage equation and to the human capital 
accumulation a specific functional form, as analysed in Section 4.1.
Another topic object of this model is the impact of fixed costs 
on the lifetime budget constraint and therefore on female labour 
supply in a dynamic setting. In this model the decision concerning 
fertility are taken as given.
The optimal control problem faced by a woman can be formalized as
follows in the discrete case:
T
(1) Max (l+p)-t Z U (h- K , C , N , EDUC )
K  t = o  t ui,t‘ i . t - i’ l . t’ t . i . j’ i
She has to maximize over time a lifetime utility function f (U ), 
where the single period utility function is assumed to be strictly
concave, and we assume away imperfect capital markets. The arguments 
of the single utility functions are: hours of work at time t ^i,P’
past work experience (K^ ); current consumption of market goods (C^);
number of children of age J at time t (N^ and years of schooling
(EDUC).
Notice that by allowing to enter directly the utility
function, one relaxes the assumption of intertemporal separability of 
the lifetime utility function. In this Section we analyse the
generalized version of the model presented in Section 4.1 allowing for 
state dependence coming indirectly via the budget constraint and
directly into the utility function . But we relax the latter type of 
state dependence when we carry out some comparative dynamics
exercises.
For each period U^ < 0 (disutility of work), U ^  < 0, U. >0
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and U <0. 
cc
In her lifetime utility maximization the woman is constrained by 
a given wage equation (equation 2 below); and by the lifetime budget 
constraint (equation 3 below), a specific function for the 
work-experience human capital is also given (equation 4) where g 
measures the importance of all past work experience in determining the 
actual human capital stock acquired on the job, and 6 is the 
depreciation rate of the accumulated work-experience.
(2) w = exp ( c t + c t K  + a K 2 + a EDUC + a R K +.
i,t r 1 2 i,t-l 3 l,t-l 4 1 5 1 i,t-l
C ) 
l.l.t
where R is a dummy variable equal to one if the woman has more than 
average years of education (say more than 13 years of education) and 
ag measures the joint effect of R and on the job training on wages and
the dots stand for other terms in past work experience ;
T
(3) 2 (l+r)”t_1+ Z (l+r)-t [W h - P C  -£F D E (N )]s 0
l,t-l t =0 i,t l,t t l,t i,t,j i,t t i.t,J
(4) K = k + 0 *
i.t i.t K  i,t
where:
T
* « (1- 5) * +K = T (l-Ô)8' 1 K , t
l,t i,t-l l,t-l t =0 i , t-s
and
S = 0  and S = Z are the terminal and initial conditions.
T+l 0 0
F are the fixed costs incurred by the woman when she has a baby 
i.t.j
of age j at t, D is a dummy for participation D = g (K ) - 1 if 
t * » t i t
1 In this model we assume that the child care cost incurred by a woman 
does not change according to women’s work experience. One cam assume 
that given to search costs the cost for child incurred by a woman who 
enters in the labour market at time t is higher than the cost incurred
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^ > b ClF ) where h are the reservation hours.
We then apply to the optimal problem the maximum principle approach. 
In this case the control variables are H (which enters the problem 
both directly into the utility equation and indirectly through the 
wage equation and the difference equation for Kt) and C, while assets, 
human capital, education, number and age of children and wage (the 
profile of which will vary according to the work profile in this case 
because of its endogeneity) are the state variables.
The Hamiltonian for the problem is:
(5) H = f  + A S + 7 Q 
t t t t t t
where f is the objective function to be maximized, S^ are the net 
assets, stands for the constraint (4).
is the marginal value to the woman of an additional unit of 
work-experience human capital, while A^ is the marginal value of net 
worth.
= Afc [(1 + p)/ (1 + r)]1
# as defined above is the marginal value of net worth at period t.
Equations (6.a) and (6.b) below give the Maximum Principle or
Optimality conditions for the problem, equations (6.c) and (6.d) are
the multiplier equations and equations (6.e) and (6.f) are the state
2
equations for the model.
(6.a) 3H /ah = at /a\ + a (as /ah ) + e 7 O Q  /an ) +
t t  t t  t t t  t t+1 t*l t
♦ e 7 O Q  /at ) +.... a 0t t+2 t*2 t
(6.b) aH /ac = af /ac + a o s  /ac ) = 0
t t t t t t t
(6.c) aH /as = E A (l+r)"t_1 = A (l+r)_t
t t t t*l t
( 6 . d) an /9K = af /ak + x  ( as /am ) + 7 (ao /aK ) ■ 0
t t-i t t-i t t t-i t t-i
by a woman who is already in the labour market and does not need to 
search for childcare facilities.
In the following equations we have dropped the subscript i.
2
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(6. e) 3H /3A = S a 0
t t t
(6.f) dH / d r = K - k - /3 $ = 0
t t t-i t-i H  t-i
Where, given the functional forms assumed one gets the following 
equations:
(7.a) = U. (l+p)-t + At (l+r)_t Wt ♦
- A (l+r)-t F N g’(h ) - E Z (1-5)S' V  a 0
t t l,t° t t t ,s=l t+s
C7.b) a n / a c  = U (l+p)_t - X (l+r)-t P = 0
t t C t t
(7.c) an /as = a = a + r ) a 
t t t*i t
(7.d) 3H /3K = U (l+p)_t +
t t-1 K K
t-1
♦ X (l+r)-t( a + 2a K + a R ) W i v + r = 0
t 2 3 t-1 5 t t t t
Equation (7.d) cam be solved for 7 to get:
7 = - U1 (l+p)-t- X (1+r )_t(a + 2a K +a R ) W k
t K r t 2 3 t-1 5 t t t
t-1
and:
7 - - l/^a+p)'*-’1- X (l+r)'t-1( a ♦ 2a K +a R ) W k
t*l K r t + 1 2 3 t 5 t+1 t+1 t+1
t
Note that (7.c) uses the assumption of perfect certainty according to 
this assumption the expected value for A at time t is equal to the 
point expectation EfcA - This assumption allows us to get 7t^r
simply by using equation (7.d). By substituting 7 and 7 in 7. a one 
gets:
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(7. a) ’ U (l+p)_t + A (l+r)_tW -A (l+rj'V N g* (K ) +
t t t t i,t t
+ Z (l-5)*_1{l£** (1 +p)'t_* +
t , s=l 1C ^
+ A (l+r)'t-*( a + 2a K +a R ) W h  } fc 0
t + s 2 3 t+s-1 5 t+s t+s t+s
where
A (IT)-1'8 = (l+p)-(t+#>
t+s t+s
By dropping the inequality and by collecting terms one gets:
( 8 . a )  U -  -  * [W -  F N g -(Kt ) l  .  
t
Z 0 (l+p)*( a + 2a K +a R ) W K (l-5)s-1
t , s=l t+s 2 3 t+s-1 5 t♦s t+s t+s
- t Z t ( i - s ) s' V * *  ( i + p ) s 
t
equation (7.d) * A (l+r)’t-1 + A (l+r)-t~2 +...= A (l+r)"1
t*i t*2 t
equation (7.b) -* (8.b) U = P + 4  = U /P
c t t t c t 
t t
By using equation (7.d) and by assuming away direct state dependence
in the utility function (i.e. by assuming that Ut>,ss0)
t
equation (8.a) reduces to:
(8.  a)" U = -  * /  W -  F N g* (K ) +
k t ^  t t i,t ®  t
+ T Z ( a + 2a K +a R ) W k. (1-6)*"1] \
L t t s *1 2 3 t + s - l  5 t+* t+s t+* J -*
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Equation (8.a)" reduces to the standard first order condition when:
g’ (h. ) = 0 or F =0; and if 6 = 1; and a = 0. 
t. t 5
Under the assumptions that g* (̂  ) = 1 (i.e. the woman works in the 
labour market at t), F^* 0 (i.e. women bear fixed costs of entry when 
they have a child of age i), 0<S<1 and * 0 we get equation (8.a)M 
and by inversion of equations (8.a)M and (8.b) we get the following 
Frisch demands for hours of work and consumption:
(9) h = K ( * w\ * P , * F )
t t t t t t t
(10) C = C ( t f  w#, d P . d F )
t t t t t t t
where:
T
w = w + I (as /dK ) adjusted wage
t t t,s=l t+s t u ®
Equations (9) and (10) differ from the standard Frisch demands 
surveyed in Chapter 2, because the latter neglect fixed costs of 
working and the persistence effect induced by a nonseparable lifetime 
budget constraint.
Comparatlve Dynamics
By totally differentiating the Maximum Principle Equations and by 
normalizing with respect to prices one gets:
= U { U + * (a +2« K )W K > -  u2 > 0
CC kh t 2 3 t t*l t+1 LC
iff
U U  - U2 > I U U (a +2a K ) I
*»K CC KC 1 CC C 2 3 t 1
(-) ( + ) (+)
where from (8.b) 0 = U / and by normalizing with respect to
prices:
d = U 
t c
By concavity of the instantaneous utility function:
U U - U2 > 0
kk CC w
So the condition for A(t) to be positive requires that:
U - (if / U ) < U (a +2a K )
kk he CC C 2 3 t
Sufficient conditions ££n maximization
Sufficient conditions can be found by relying on the Arrow’s
generalized Mangasarian’s theorem where:
H° = max H (t.K K , C . N 7 , X)
K ,C 1 t_1 1 l,t
t t
= flt.K^, Ut (...) ] ♦ A S (...) ] +
+ 7 Qlt.Kt l, Ut (...) ]
H° is the value of the Hamiltonian (H) evaluated at the maximizing
h and C . 
t t
The assumption of concavity of f, S and Q in their argument (state and
control variables) is replaced by the weaker condition that the
maximized Hamiltonian is concave in the State variables (K^ , and S^)
and the necessary and sufficient conditions for concavity of H is 
that:
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32H° a*H° 0 0
as2 asaK
t-i








If this condition holds equations 8.a-8.b, 7.c, 7.d and 7.e are
sufficient conditions for absolute maximization.
From (7.c) one gets that: 




aZH° U ( 1 +p)_t+ X ( l+r)_t{ [ (2a + a + 2a K +a R ) W h ] +
---- = K K  K t 3 2  3 t-1 S t  t t
3K2 t ‘ 1
t-1
+ [(a+ 2 a K  +<x R ) W (dh /ÔK )]>2 3 t-1 5 t t t t-1
When ag is equal to zero, if U^= 0, the concavity of H° requires:
(13) X( 1+r) -t( [ (2a + a + 2a K ) W K ]  +
t 3 2 3 t-1 t t
+ [(a + 2a K ) W O h  /3K )]> =2 3 t-1 t t t-1
= X ( 1+r)'*■{( ( 3 ^  /3K2 ) K ] + KflW/flK )(ah/flK )]} < 0 
t t t —1 t t t— 1 t t — 1
In fact:
aw /am = (a + 2a K ) W
t t-i 2 3 t-l t
a*W /am2 = (2a + a + 2a K ) W
t t-1 3 2 3 t-1 t
By differentiating the optimality conditions 8.a" with respect to
h and K one gets (with 6 = 1 ) :  
t t-i 6
(14) [U + 4 (a +2a K )W h ]dh +■& [(a +2a K )W ]dK =0
Kk t 2 3 t t+1 t-*-l t t 2 3 t-1 t t-1
.r*
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This term differs from what-. Weiss (1972) gets for his continuous 
problem of optimal control because of the forward term in wages and 
hours of work that are in the denominator of equation (15).
From 8.b with normalization with respect to prices one gets:
Uc = and by substituting this into (15) one gets:
dti U [(a + 2a K )W ]
(16) t C 2 3 t-1 t
dK U + U (a +2a K )W W.
t-l KK C 2 3 t t*l t+l
that is positive as long as U > U (a +2a K )W V
K  &  M *  C 2 3 t t+l t*l
By substituting (16) into (13) one gets:
(17) K --- L_ - (3W/ 5K ) Uc t(a2+ 2a3Kt-i)WtJt t t-l ---------------------------- < 0
t-l U + U (a +2a K )W hrkifc C 2 3 t t+1 t + 1
a *w 2 „
(18) V\ --- —  - (3W /3K ) c
t t t-l ----------------------------------- < o
t-l U + u (a +2a K )W K
T>*> C 2 3 t t+1 t*l
This condition reduces to the one obtained by Weiss (1972) in the 
continuous case iff:
T
g ’ (h ) -  0 and Z ( l - S ) * ' 1* t  0t t #S=l t+s
In that case from 7.a one gets:
U £ - W
h. t t 
t
and substituting in it U = (obtained by (7.b) with price
normalization) one gets:
U i  - u w
t. c t
t t
And then one can write condition (18) in a simplified way:
a 2 (~)
( 1 9 )  h ---- —  + (3W/3K ) h w t
t t t-l -----------------------------------------  < 0
3K
t-i U.. - (U /W ) (a +2a K ) W  ̂.
»>k \ h t 2 3 t t+i t+i ,
( - ) (-) ------------ T O ---------------
Where with 32W^/3K2 < 0 for (19) to hold when past work experience
has a positive effect on current work experience3 it is necessary
that:
3 ^  2
^ ---—  > (3W /3K ) V  Wt
t 2 1 t_1 ------------------------
3Kt-i U - (U /W ) (a +2a K )W h.
bt> h t 2 3 t t + 1 t+1
By multiplying equation (17) by U , and and by dividing it by
U (3W /3K ) one gets:
h t t—1
(20.a) [(U / U ) h ]{(32W /K2 ) K [1/ (3W /3K )]} +
K t t t-l t-l t t-l
- (3W /dK ) (K / U ) {U /[U +U (a +2a K )W k ]> U <0
t t-l t-l K C C 2 3 t t + 1 t+1 fch
Again this condition reduces to Weiss (1972) (11) condition if the
standard maximum principle condition
U £ - U W 
b c t
holds and if 1»̂ does not enter the wage equation in period (t+1).
In that case one cam rewrite (20.a) as follow^,:
3 This is the case when U > U (a +2a K )W h
C 2 3 t t+i t+i
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(20.b) [(U / U ) h H ( 3 2W /K2 ) [K / O W  /3K )]> +
h h  h t t t-1 t-1 t t-1
+ (3W /3K ) (K /W ) < 0
t t-l t-l t
Where, as in Weiss’ condition (11), one can recognize the following 
elasticities:
(1) elasticity q£ marginal disutility work = [ (U / U ) h ]
hh ft t
which is positive.
(2) elasticity t M  marginal productivity q£  work-experience:
(d^W /K2 ) [K / (3W /3K )] < 0t t-i t-i t t-i
iff (d^V /K2 ) < 0 and (3W /3K ) > 0
t t-i t t-i
as it is assumed by Weiss (1972)
(3) alasllcUy s£ wages with respect £& past work experience:
(3W /3K ) (K /W ) > 0
t t-l t-i t
Condition (20.b) above implies, as in Weiss (1972), that the marginal 
gain from additional work-experience is decreasing.
As Weiss (1972) proved the existence of this condition rules out 
cycles in the optimal trajectory.
However in the model introduced in this section:
- (aw /am ) (K / U ) {U /tu +U (a +2a K )W K ]} U =
t t-l t-l h C  hh C 2 3 t t*l t*l hH
= (3W /3K )
t t-l
T
{K /[W + Z ( a ♦ 2a K +a R ) W (1-5)8"1 +
t-1 t t,s=l 2 3 t+*-l S t^s t+s t+s
- F N g' (K )]} U /[U +U (a +2a K )W h ) = c
t t,l6  t hK 'HH C 2 3 t t*l t*l
i f f  g* (ht ) = 0  5 = 1 and I OW /8K ) O K /  3 ^ )  = 0 ]
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- (aw /an ) (K / U ) {U /[U +U (a +2a K )W h ]> u =
t t-l t-l t  K  C  Kh C 2 3 t t+1 t+1 kt,
= Cw r < V [Wt+ , ! , ( V  2aA  ,+a R ) W h (1-6)s l +
I* I 2 * ^ ^ t^s-l 5 t+s t+s t+s
- F N g*(k )]> U /[U +U (a +2a K )W K ] > 0
t t,i t KU C 2 3 t t+1 t+1
T
iff I (aw /3K ) > F N g’ (K )
t ,s =l  t+s t*s-l t t,l t
The necessary and sufficient condition for concavity of H° can then be 
written in the general case as:
(20.c) [(u / u ) k ]{(a2w /k2 ) [k / (aw /an m  +
HW h t t t-l t-l t t-l
+ e {(w u j  /[w + ( z (aw /an ) +
t M  t t , s=l t+s t+s-1
“ F N |g’(W )]* [U + U (aw /dK )]> < 0
t t,l° t ^  C t+1 t-l
Which as stated before reduces to the special case analyzed by Weiss
(1972) iff the restrictions listed above are imposed to the model.4
So condition (20.c) which rules out cycling is not generally satisfied
in the model discussed in this section, for this condition to hold one
must add the additional requirement that the positive effect of work
experience on wages is greater than the fixed costs connected with
having a child at age t when the woman decides to enter the labour
market [i.e. when g’(h^)>0].
By turning again to comparative dynamics the solution of the system 
generated by differentiating the maximum principle necessary 
conditions implies the following results:
But in general:
4
These conditions are that the standard maximum principle condition
U, £ - U W holds and that k does not enter the wage equation in 
h c t t
period (t+1).
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(dh/dW )|(dtf =0) = - (0 U / A ) > 0 iff A > 0 
t t 1 t CC t t
since is positive and u.c is negative. has been defined at page 91.
dl /dtf = 
t t
T
= - [W + ( Z (3W /3K ) + F N  g’(h )] + U >/A >0
CC t t , s=l t+s t+s-1 t t,l t hC t
iff A > 0 and the numerator is lower than zero.
T
dtf /dW = - / [W + ( I (aw /d¥L ) + F N g’(K )]> <0
t t t t t , s*i t*« t+*-i t t,i t
as 0 is positive and if the denominator is positive.
If one considers both the & - constant and the £ - variable effects 
(where Q is the marginal utility of assets) one can decompose the 







dtf = 0 dtf dW
t t t
Where the first term on the right hand side is the so called
0-constant effect and the second term is the 0-variable effect and by
substituting the results obtained above one can write it as follows:
dh /dW = - (0 U / A  ) +
t t t t
+ (<u [W + ( z (aw /an ) + f n g' (K )]+ u >/a \ •
^ CC t t ̂ s=l t+s t*»-l t t,i t be tJ
{0 / [w + ( z (aw /an ) + f n  g*(K )]>
t t t , S=1 t*s t*s-l t t,J t
The net effect of an increase of wage rate at time t on labour supply 
at t will be positive if the 0-constant effect dominates.
Differently from the other dynamic models of labour supply where past 
work-experience does not affect current wages, in the model discussed 
here the ambiguity in the sign of the effect of am increase in current 
wages persists also for future labour supply as:
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d h  dh d W
t+s t+s t+s
d W  d W  d h
t t+s t
d h  dtf
d d  = 0  d d  d W
t+s t t
— —  — ---- > 0
\___ -____ /
The first term in the RHS is the ^-constant effect while the second 
term on the RHS (the term which is negative in sign) is the ^-variable 
effect.The net effect will be positive if the tf-constant effect 
dominates.
Also the effect of fixed costs incurred by the woman with a child
aged i at time t is ambiguous. Fixed costs of entry in the labour
market determine the number of reservation hours for the woman, and,
if the desired hours of work are less than the reservation hours she
will not enter the labour market. This will make D = 0 and g* (W ) = 0
t t
so this will rule out a direct effect of fixed costs on the hours of 
work.5 On the basis of the ^-constant effect of fixed costs on hours 
of work one can then state that a direct effect will occur if and only
if g* (k } > 0, i.e. if she works in the labour market at t (when she
 ̂ 0 
will incur the cost related to have a young baby) and this direct 
effect will be negative as long as A^>0. In fact, by solving the 
system generated by differentiating 8.a" and 8.b one gets:
5 If one assumes that F are incurred only when the woman decides
i.t.J
to enter the labour market and are not incurred by women already 
working (h 0) a null direct effect occurs also when the woman is
already working.
6 The model can be extended to include the fixed cost incurred by the 
woman when a dependent elderly is in the family.
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dF
0 N g’ (k ) U 
t i,t® t cc
a 0
d0 = 0 
t
< 0 if A >0 
t
and g*(h )>0
0 iff g’ (hj = 0 o r U c c  = 0
By considering also the 0-variable effect, with At>0 the net effect of 
the introduction of fixed costs on the hours of work of a woman who 











The first term on the RHS is the 0-constant effect of an increase in 
fixed costs of working, the last term is the 0-variable 
effect.
If we assume that F = 0  for women showing continuous
i.t.j
work-experience (i.e. women who were part of the labour force at least 
also the previous period) the effect of fixed costs on hours of work 
will be certainly positive since the 0 constant effect equals 
zero.
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Section 4.3 - Conclusions
The model presented in Section 4.1.1 is a Frisch demand model 
of labour supply where we relax the assumption of intertemporal 
separability of the lifetime budget constraint. The utility 
function is assumed to be additively separable over time and 
within periods, and it is similar to the utility function used by 
Heckman and MaCurdv i1980, 1982). However, our model differs from 
the latter given that they do assume both separable preferences 
and separable budget constraint over time.
Amongst the other models which explicitly relax intertemporal 
separability of the budget constraint there are the ones by 
Moffitt (1984b), Shaw (1989), Eckstein and Wolpin (1989) and Altug 
and Miller (1991). One must stress that the samples and data set 
considered by those models differ from the ones that we use in 
Part II to estimate our model. However, here we will devote our 
attention only to the main theoretical differences between our 
model and the others referred to above.
Moffitt (1984b) presents a joint labour supply and fertility 
decisions model and estimates a reduced form approximation of the 
demand functions that the model generates. On the other hand, we 
assume fertility to be exogenous and estimate (at least with UK 
data) the structural form of our model. Moreover, Moffitt 
introduces in the wage equation also family background variables 
like parents’ education, and a variable to account for secular 
growth in productivity (year of marriage) but neglects the 
interaction between schooling and past work experience.
Shaw (1989) in her life cycle model on male labour supply
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uses a translog utility function which does not impose within 
period separability or homotheticity (as instead our utility 
function does) and contains varying parameters to account for 
observed heterogeneity in preferences. Moreover, differently from 
our model, she does not assume that the rental rate of human 
capital (i.e. the market price of a unit of human capital) is 
fixed over time and by estimating her model she finds that the 
rental rate of human capital actually varies from year to year. In 
order to estimate her model, she uses generalized method of 
moments and, as Eckstein and Wolpin (1989) pointed out, this 
method is not applicable when there are corner solutions. So there 
would be problems in extending Shaw’s model to the analysis of 
female labour supply which shows to be less continuous than male 
labour supply over the life cycle.
Eckstein and Wolpin (1989) and Altue an£ Miller (1991) 
differently from our model, relax both the assumption of 
intertemporal separability of the lifetime budget constraint and 
the assumption of intertemporal separability of the lifetime 
utility function. Moreover, Altug and Miller (1991) introduce the 
impact of aggregate shocks like changes in overall market 
conditions in their model, that we neglect.
Eckstein and Wolpin*s (1989) model has different arguments in 
the utility function than our model, and different wage equation 
and budget constraint. They include participation rather than 
leisure time in the utility function, and they do not introduce an 
interaction term in education and past work experience in the wage 
equation (therefore assuming that schooling does not affect
I
post-school investment in human capital). In their model, 
Eckstein and Wolpin (1989) introduce in the budget constraint 
potential annual earnings obtained by multiplying the hourly wage
'Differently from Eckstein and Wolpin (1989) by estimating our 
wage equation in Part II we find that the return of past work 
experience is higher than the return of schooling.
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rate times 2,000 hours of work, times an employment dummy. In so 
doing they do not include normal or actual hours of work but 
assume that each woman in the sample decides about working
full-time, and that the wage rate is independent of hours worked. 
On the other hand, as it will be discussed later, in the
application of our model we consider normal hours worked by women 
and we do not assume that the wage rate is independent of hours 
worked.
Turning to the theoretical specification of the two models, 
Eckstein and Wolpin consider simultaneity of fertility and labour 
supply decisions though they relax this simultaneity in the
empirical specification of their model, which is applied only to 
women in post-fertile ages. They also adopt a specification for 
fixed costs of working in the budget constraint different from the 
one that we adopt in Section 4.2. In fact, by adding a
multiplicative dummy to the fixed costs term in the budget 
constraint we consider also corner solutions which Eckstein and 
Wolpin (1989) neglect. Moreover, in Section 4.2 we concentrate 
only on the effect of fixed costs of working related to the 
presence of young children in the family and we do not consider 
other fixed money costs, differently from what Eckstein and Wolpin 
do in their theoretical model. However, one should stress that in 
the empirical specification of both our model and the one by 
Eckstein and Wolpin (1989) fixed costs of working do not enter the 
budget constraint.
We will now summarize the main theoretical results of the 
analysis conducted in this Chapter. The main consequence of 
including past work experience in the wage equation is that the 
resulting log leisure equation includes also terms in forward 
wages and hours of work, as we have analytically shown in Section 
4.1.1, and this leads to persistence in employment even if we do 
not assume nonseparable preferences. We have also discussed an 
Euler equation approach to our model. However, given the
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difficulties (that we have outlined in Section 4.1.2) arisen in 
applying it to our specification, we prefer to follow the Maximum 
Principle approach to get am estimable structural form for the 
demand of leisure (as we have done in Section 4.1.1).
In Section 4.2, we have considered the effect on the labour 
supply function of extending the model presented in Section 4.1.1 
by introducing fixed costs of working related to the presence of 
children in the family in the budget constraint and by allowing 
for nonseparable preferences. However, we have relaxed the latter 
when we carried out some comparative dynamics exercises and 
discussed the sufficient conditions for maximization.
We have shown how, differently from other dynamic models of 
labour supply which do not account for past work experience in the 
wage equation, the ambiguity in the sign of the effect of an 
increaLse in current wages persists also for forward labour supply 
and that also the effect of fixed costs of working connected with 
the presence of children in the family on women’s labour supply is 
ambiguous.
We will apply the model presented in Section 4.1.1 in Part II 
to the analysis of U.K. and German married women’s labour supply.
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PART II
EMPIRICAL ANALYSES ON GREAT BRITAIN AND GERMANY
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CHAPTER 5 -  FEMALE LABOUR SUPPLY
IN GREAT BRITAIN AND IN WEST GERMANY
INTRODUCTION
The model presented in Chapter 4 on female labour supply will 
be applied in this Part to British and West Germain data. The first 
Chapter of this Part contains a descriptive analysis of women’s 
labour force participation in the two countries with special 
attention to the labour supply behaviour of women over their life 
cycle (Section 5.1). We analyse also the possible institutional 
factors which can affect female labour supply in the UK and in 
Germany and how the two countries differ in the type of child care 
services offered (Section 5.1). Some indicators on occupational 
and industrial segregation and on the wage differentials by gender 
are also provided together with an overview of the mechanisms at 
work in the two countries. Section 5.2 contains a survey on models 
on female labour supply estimated in the two countries.
Chapter 6 contains a discussion on the different sources of 
data available for the analysis on female labour supply in the two 
countries and a descriptive analysis of the sample selected for 
the estimation of our model. In Chapter 7 we carry out an analysis 
of earnings mobility in Germany which casts more light on the 
effect of past work experience in earnings dynamics. The results 
from the application of the female labour supply model presented 
in Chapter 4 to British and to German data are to be found in 
Chapters 8 and 9.
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Section 5.1 - Female labour supply 
in G reat Britain and in FRG - 
a comparative analysis
In both Great Britain and West Germany female labour supply has been 
increasing in the last decade. Married women aged from 20 to 60 has been 
the most dynamic component of female labour supply in both countries. 
As Graph 5.1 below shows married women's participation rates have 
been increasing in the U.K. since 1951, and married women aged from 20 
to 60 years witnessed a continuous increase in their level of participation in 
FUG (refer also to Tab.5.1 in Appendix I).___________________________
G raph 5.1 - M arried women s participation rates
*
U.K. and West Germany - various vears
Years
*Sources:UK - Dept, of Employment Gazette, Dec.1975 - April 1981 
Census and Labour Force Survey Data 
West Germany: Holst et al. (1988, p.4) from 
Statistisches Bundesamt Data
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As far as married women’s labour supply is concerned, a first difference 
between the two countries analysed is the level of participation rates 
which as Tab.5.1 in Appendix I shows is higher in the U.K. than in FRG (in 
1986 married women's participation rate was 50% in the UK while the 
participation rate of West German married women was 42.5% in 1985). 
This can be imputed to several factors which will be discussed below.
Part-time employment had a significant contribution to the increase in 
the level of female participation in both countries from 1979 to 1986.1 
However, as Tab.5.2 in Appendix I shows, the contribution to the increase 
in female employment of part-time working has been higher in the U.K. 
(7.3%) than in West Germany (2.9%). Moreover the percentage of 
women in working age (with a child) working part-time in 1988 is higher 
in the U.K. (70%) than in West Germany (55%). In the U.K., non-married 
women tend to be concentrated in the 35-40 hours of work per week 
group. On the other hand, married women (according to the results of the 
1986 Labour Force Survey) showed in 1986 a more differentiated pattern 
of weekly working hours, they also have a higher probability to be found in 
part-time jobs (see Graph 5.2 in Appendix I). Analyses based on Women 
and Employment Survey (1980) for the U.K. show that part-time work was 
chosen by the majority of women after childbearing ages in order to 
combine work in the labour market with unpaid domestic work and, as 
Graph 5.3 in the Appendix I shows, the percentage of women with 
dependent children working part-time is 69% against 39% of those 
married women without dependent children.
The increase in pan-time employment in FRG has been ascribed to the Laws approved under the 
Conservative Coalition after 1982 which encourage part-time and to the system of parental leave 
operating since 1988 which discriminates against women working fuD-time (the child allowance can be 
paid only if the parent has no income or if he or she works for less than 20 hours a week). Refer to 
Vogelheim (1988). A demand side factor that can increase the share of women in part-time employment 
is that part-time employment can be used by employers in order to avoid the application of Equal Pay 
Act in the U.K.
2
Results from the Department of Employment and Office of Population Censuses and Surveys (1984) 
and from Martin and Roberts (1984a).
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In both countries female unemployment rates were over 9% in 1987 
(9.3% in West Germany and 9.6% in the U.K).3 Differently from the U.K. 
unemployment rates for women are higher than for men in West Germany, 
as Tab.5.3 in Appendix I shows.
Another factor in common to the two countries is the increase in the 
level of education of women and a convergence of women and men’s level 
of education over the past 30 years.4
Together with an increase in the level of participation, many 
industrialized countries have witnessed a change in female work profile 
over their life cvcle. Since longitudinal data are available only for a 
limited number of countries and over a limited time period, cross section 
data can be used as a partial approximation of this phenomenon. As 
Graph 5.4 in Appendix I shows in countries like Sweden there has been 
a tendency of female work profile towards the typical male inverted U 
pattern, while in FRG and in the UK the typical M shaped workprofiles 
can still be observed even if at a higher level of participation than in the 
past. However these data cannot distinguish between cohort and ageing 
effects. To do so one should use longitudinal data. Cohort data for the UK 
show how still British women's workprofile is far from being an inverted U 
(see Graph 5.5 in Appendix I).
By comparing a retrospective Survey for Great Britain (Women and 
Employment Survey, 1980) and the retrospective analysis for the first 
wave of the German Socio Economic Panel (year 1984), the OECD (1988) 
analysis shows how in both countries the two-peaked work-profile is still
3
These figures refer to OECD (1988) standardized unemployment rates (i.e. to those people who are 
not working and are available to begin to work and who have taken job search steps in a recent period). 
By adding to these figures also discouraged workers (who are not looking actively for jobs since they 
believe that jobs are not available) and people not immediately available to start a job, the OECD 
(1987, 1988) analysis shows how women's unemployment rates will increase more than men s 
unemployment rates.
^ For cohort data on education level by sex refer to the OECD (1989) analysis (OECD, 1989, Tab.2.1 
p.54). For a detailed analysis on FRG refer to Blossfeld (1990).
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widespread though at higher participation level for both cohorts (see 
Graph 5.6 in Appendix I). The typical work-profile of British women, as 
found by the analysis of Dex and Shaw (1986) based on the Women and 
Employment survey (1980), shows that they generally begin their work 
experience as full-timers and end up in part-time jobs sooner after their 
child-biiths.
Several analyses based on longitudinal data on the U.K.5 feature 
new patterns of work over the life cycle for younger cohorts. They are 
more likely than older ones to return to work quicker. Moreover, younger 
cohorts show a shortening in the period of leave for childbearing reasons, or 
even no withdrawal at all from the labour force during periods of child­
bearing. They also show to work between births.6
Graph 5.7 in Appendix I shows how the M shaped work-profile is typical 
in these two countries for mothers, while women without children have a 
work-profile over their life increasingly similar to the one of men. The 
analysis of Stewart and Greenhalgh (1984) based on the National Training 
Survey data confirms this result; in particular they found that never married 
single women are characterized by a more continuous work profile than 
married women, and those amongst them who have experienced interrupted 
work-profile have a shorter outbreak than other women.
As one can see by comparing the British and German women's work 
profiles the decline and then the recovery in participation rates for mothers 
is more rapid for British than for West German women. This may be due to 
institutional factors. The German system of childcare has been found 
more favorable than the British one for preschool children (Moss, 1990) 
and this can explain the quicker decline for British than for West German
5 For analyses based on longitudinal data refer to Martin and Roberts (1984a), Dex (1984), Dex and 
Shaw (1986), Stewart and Greenhalgh (1984) and Main (1988a).
6 On this phenomenon refer to Martin and Roberts (1984a) and to Martin (1986). They found that the 
age groups bom after the 1930s showed a faster return to paid work than those bom before.
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mothers' labour supply in their first childrearing years.7 However, the 
organization of the school-day and the compatibility with mothers' working 
hours is better in Great Britain than in West Germany when the child 
reaches the primary school age. This can perhaps explain why the 
participation rates for British women with a child aged less than 5 in 1988 
was 37% against 53% for mothers of children aged from 5 to 9 while the
o
respective figures for FRG were 34 and 39%.
In analysing the labour supply behaviour of women with children in pre- 
primary school age, one has to consider that in the U.K. the system of 
child care facilities for pre-school children is targetted to "children in 
need" and priority is not given to children of double workers' families.9 
The UK, according to a recent OECD (1990) analysis as the USA, is a 
country characterized by the maximum private responsibility in child-care 
services in the OECD area. The availability of child-care facilities financed 
by the State in 1988 for children aged less than 3 years was 2% of all the 
children in this age group, and of 35-40% for children from 3 to 5 in the 
UK, while the figures in West Germany for 1987 were respectively 3% and 
65 to 70%10. Moreover the British system of maternal leave is less 
favourable than in other countries since it can be used only by women 
who worked more than 2 years full-time or more than 5 years part-time
7 For data on the enrolment rates in pre-primary education in year 1986-87 refer to Tab.5.4 in 
Appendix I to this Chapter.
8 Usually the length of a school day in the U.K. is 6 hours and a half and meals are provided at school, 
while the length of a school day in FRG is 4 to 5 hours and usually they do not provide meals at 
school. Data referred to by Moss (1990).
9 Moss (1990) and OECD (1990).
The second figure for West Germany refers to children aged from 3 to 6-7 years since in West 
Germany the compulsory age of entry in primary schools is 6-7. In analysing the availability of child 
care services for pre-school children one has to consider that they differ across each of the 2 countries 
considered since the organizauon depends on local authorities and districts (lander). So in FRG 50% of 
all the places available for pre-school children are concentrated in Berlin and Hamburg. Data from Moss
(1990) and OECD (1990).
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with the same employer. Moreover there is no system of leave for both the 
parents in the U.K. and no tax relief on the costs for child-care.11
As Vogelheim’s (1988) analysis shows, during the 70's when there was 
labour shortage, management encouraged married women's labour supply 
in West Germany by offering day-care facilities within companies, 
training programmes and part-time. These policies show to be
procyclical since in period of economic crisis they decreased quite
drastically to come back again during the second half of the 80's when
12there was labour shortage again.
An element which has a negative effect on married women's labour 
supply in FRG is the type of tax system. The tax system in FRG is of a 
split type. The total income liability (TH) is obtained by the following 
system: the total income of the family (Y), after deduction of basic 
appropriate allowances (A) and social security contributions (S), is 
divided by two and the progressive tax schedule (t) is applied to each 
half.13 The German couple can also use a separate system of taxation 
but income splitting is more usual. As far as we know this system of 
taxation is peculiar to FRG, while in the U.K. as in most countries the 
separate system of taxation does not coexist with split but with a joint
On the other hand the parental leave has been introduced in FRG in 1986 and applies to parents 
until the child is 15 months old (18 months since July 1990) the allowance for it is inversely related to 
the household imcome, while the maximum duration for maternity leave is of 14 months paid at the 
mother’s wage. In Germany one can also enjoy a tax refund for child-care expenses at home up to
12,000 DM. Data from Moss (1990).
P It would be interesting to analyse the change in these policies after the unification and the 
availability of an increasing number of well qualified East European workers.
13TH = (2*f((Y-a-S)/2)) + S
For a description of the German tax system refer to Strom and Wagenhals (1988).
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system of taxation.14 A new law stimulating tax reduction and relief of 
families has been passed in West Germany in 1985 (for a description 
of it refer to Drengel, 1987) and, as Gustafsson (1992) stresses, this 
new law brings the German tax system more in direction of family 
dependence and away from individual taxation which has a lower 
negative impact on married women's labour supply.
Turning to other elements that may affect women's labour force 
behaviour we notice how in both countries the degree of 
occupational and industrial segregation is still high and that occupational 
segregation is increasing in the U.K..15 As we have mentioned above in 
both the U.K. and FRG there is a high percentage of women working 
part-time. In the U.K. part-time jobs have been found (on the basis of the 
Women and Employment Survey, 1980) to be mainly in female over­
represented occupations16 and to be characterized by lower possibility of 
career as well as by lower access to job-related benefits.17 The 
presence of part-timers in lower status position has been found by Schoer
(1987) to be greater in the U.K. than in West Germany.18
14 The coexistence of joint and separate taxation can be found also in Italy, while in Sweden separate 
system of taxation is compulsory since 1974. It would be interesting to analyse the effect of female 
labour supply of these diffemt systems of taxation in the four countries. Policy simulations conducted 
on FRG data show how a change towards separate taxation would sensibly increase married women’s 
labour supply, for this refer to Holst et al. (1988), to Strom and Wagenhals (1988) and to Gustafsson 
(1992). The latter carried out a comparison between the different effects of the Swedish and the German 
system of taxation on female labour supply.
^  The index shows higher degree of occupational segregation the finer is the disaggregation by 
industries or occupations. Refer to Tab.5.3 in Appendix I to this Chapter and to OECD (1988, p. 147).
^  This result has been found by Martin and Roberts (1984c, p.204) and by Ballard (1984, p.411).
17 Data by Ballard (1984,p.411). The analysis of Elias (1988) based on 1981 Labour Force Survey 
data, shows that over 1/3 of women working pan-time are in low-skill category. Lower pay, according 
to the results of Ballard (1984, p.413) and of Martin and Roberts (1984c, p.205), is also usually 
attached to part-time jobs.
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In the U.K., as Tab.5.6 in Appendix I shows, there has been an overall 
increase in employment in the Public Sector during the 1970s, which has 
then been reversed after 1981 partly because of the privatization of 
public corporations occurred under Thatcher's administration. By 
considering the distribution of employed women by industry (Tab.5.7 in 
Appendix I) one can see how large is the share of women employed in 
the service sector as compared to other sectors in the U.K. The increasing 
female concentration in the service sector in the U.K. brought about an 
increase in the Dissimilarity Index (refer to Appendix II of this Chapter for 
a description of this index) between 1950 and 1980 (which according to 
ECE, 1985, data was 18.5 in 1950, 21.0 in 1960,26 in 1970 and 28 in 1980).
On the other hand in West Germany, the Service Sector is not as 
expanded as in other industrialized countries and the significant cuts in 
hiring of the Public Sector in the 70's reduced significantly another 
component of female employment. This can in part explain the lower degree 
of industrial segregation for West German women than for British women as 
shown in Tab.5.5.b (Appendix I).19
There is also a considerable wage differential bv gender in both 
countries higher in the U.K. (the wage differential by gender in 1986 was 
0.729 for FRG and 0.679 in the U.K.)20.
18 He uses 1983 Labour Force Survey data for the UJC. and the 1982-1983 Mikrozensus data for West 
Germany.
19 As Erler (1988) stressed another peculiarity of FRG economy with respect to women's employment 
is that the West German economy is more export-oriented and that the type of jobs available in 
industry are more likely to be male jobs. Moreover, as Schmid (1986) outlines there is still a high 
share of women in Agriculture in FRG.
20 Refer to Tab.5.8 in the Appendix I to this Chapter for data on wage differentials in the two 
countries since 1955. In the U.K. there has been a decrease in the wage differential by gender from 
1973 to 1976 in the same period when the equal pay legislation was implemented. For analyses on the 
link between equal pay legislation and wage discrimination refer to Snell et al. (1981) and to Zabalza 
and Tzannatos (1985a, 1985b).
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As far as the equal opportunities legislation is concerned, one can notice
how the Equal Pay Act has been passed in FRG 10 years later than in the
U.K. (where it has been passed in 1970) together with Equal Employment
21Opportunities Laws. Moreover up to 1988 there were no affirmative 
actions required in West Germany and as Vogel-Polsky (1985) pointed out 
the lack of autonomy of the Directorate on women's affairs (established 
in FRG in 1970 within the Federal Ministry of Youth, family affairs and 
health, in order to speed up the process leading to equality between sexes 
by using positive actions) and its limited financial resources, seriously 
jeopardize its action.
^  Equal Employment Opportunity laws have been implemented in the UK in 1975.
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Section 5.2 - EMPIRICAL ANALYSES 
ON FEMALE LABOUR SUPPLY IN FRG AND UK
5.2.1 - Analyses of married women's labour supply in
Vest Germany I
There are only a few studies on female labour supply in West
Germany and most of them are static models of female labour
l
supply. In this section we will summarize the main results of the 
static models of female labour supply estimated on the basis of 
West German data and devote particular attention to the only life 
cycle analysis of female labour supply in FRG that we are aware 
of: that by Hujer and Schnabel (1990).
In our dynamic model on female labour supply past work
experience has a key role as shown in Chapter 4. Turning to the
existing empirical evidence on it, the importance of past work
experience on current employment probability has been directly
stressed by the results of Merz’s (1987, 1990) model on female
labour supply estimated by using the first wave of the German
2
Socio Economic Panel and indirectly by Franz’s (1985) analysis on 
participation rates. Franz finds that women with vocational 
training have higher participation rates. However, the type of
3
vocational training that Franz (1985) considers is attended by 
people who are actually working and so it has to be considered as 
past work-experience rather than education. Herz (1987,1990) finds
Also Holst et al. (1988) and Herz (1987) have recognized how the 
analysis of female labour supply in West Germany is limited.
2
For a description of this data set, which we use in Chapter 7 
and 9, refer to Chapter 6. Merz estimates a 3 stage labour supply 
model by estimating: participation probability, market wage and
hours of work equations.
3
He refers to apprenticeship training in business administration.
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that years of full-time work have a positive effect on married 
women’s labour supply whereas the lower effect of part-time work 
experience*on current labour supply is not significant.4
Another factor which enters our model of female labour supply 
is education. The empirical evidence on the effect of education on 
married women’s labour supply is mixed. The effect of education on
married women's labour supply probability has been found not to be
significant by Kaiser et al. (1989, p. 20) and by Strom and 
Wagenhals (1988). On the other hand, by distinguishing amongst 
different types of education, Merz (1990, p.252) finds that women 
having an intermediate leaving certificate are more likely to be 
working than others. A positive effect of education on German 
married women’s employment probability has also been found by
Micklewright and Giannelli (1991).
Other income In the household has been found to have the
5
expected negative effect on married women’s labour supply.
Given the system of taxation in West Germany (described in 
the previous section) we expect married women’s employment rates 
to be lower in West Germany than in Great Britain. In fact, West 
Germany has a split type of taxation which has been found to
discourage married women’s labour supply. A shift from the split 
type of taxation to a separate type of taxation has been found to 
increase participation rates of married women by 8.3 percentage
However his model on labour supply can be criticized on the 
basis of the endogeneity of many of the right hand side variables 
(like the individual past work experience variables).
5
Refer to Merz’s (1987,1990) analysis. He finds that income from 
interests and dividends does not significantly affect married 
women’s labour supply. Personal transfer payments (such as 
retirement/widows’ pensions and last year unemployment benefit) do 
significantly reduce the labour supply of married women while 
housing benefits and any kind of welfare payments do not have a 
significant effect on married women’s labour supply according to 
Merz’s results.
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points (from 44.5% to 52.8%) by the analysis of Strom and
6
Wagenhals (1988), and by 9.7% (from 50.3% to 60%) by Gustafsson's 
(1992) analysis.7
Turning to the effect of the husband's employment status on
married women’s labour supply, the analyses by Merz (1987,1990)
e
and by Franz and Kawasaki (1981) show that being married to a
self-emploved person significantly increases married women’s
employment probability. Turning to the effect of the presence of
an unemployed husband on their wives’ labour supply, Kaiser et al.
(1989) find that an unemployed husband has a negative effect on
8
married women s labour supply. The more detailed analysis by 
Micklewright and Giannelli (1991) shows a discouraging effect of 
regional unemployment rate and of husbands unemployed and getting 
unemployment assistance.
As expected in most of the empirical models on female labour 
supply in West Germany the presence of children aged less than 15
Strom and Wagenhals (1988) use a sample of 25 to 65 years old 
married women from the first wave of the German Socio Economic 
Panel to estimate a static model of labour supply which considers 
the effect of the change in the type of taxation on married 
women’s participation rates . They consider only households with 
wage-income and exclude those persons who stated to have worked 
more than 75 hours in the week preceding the 1984 interview.
7
Gustafsson (1992) compares the German 1984 split type of 
taxation with the Swedish separate system of taxation by using the 
1984 first wave of the German Socio-economic Panel and the first 
wave (1984) of HUS for Sweden.
8
This can probably be connected also to the system of taxation. 
Franz and Kawasaki ’ s (1981) analysis is based on the 1976 
microcensus data while the ones by Merz are based on the first 
wave of the German Socio Economic Panel.
9
Merz (1987,1990) does not distinguish in his analysis on female 
labour supply between unemployed and other people with no 
earnings, and he finds that the effect of the presence in the 
household of a husband’s not earnings-Income is positive on their 
wife’s labour supply probability.
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has a discouraging effect on their mothers* labour supply.10 
The analysis by Gustafsson (1992) shows how the negative impact of 
the presence of children in preschool age for German mothers’
labour supply disappears for Swedish mothers. This, as the author 
stresses, can be explained by the Swedish system of subsidized 
childcare which is more favourable to working mothers than the
West German one. Therefore, when comparing the effect of children 
on mothers’ labour supply in Great Britain and in West Germany we 
will take into account also the different system of child care 
facilities ir the two countries.
Hujer and Schnabel’s (1990) analysis is the first dynamic 
model &£ female labour supply applied to West German data which we 
are aware of. Their model maintains the assumption of
intertemporal separability of the lifetime utility function, but 
it includes past work-experience in the labour supply equation 
(together with education and education squared) in order to 
predict current wages. They use four waves of the German
Socioeconomic Panel (from 1984 to 1987) and they estimate reduced 
form longitudinal models on a sample of 1,182 German women 
continuously married to the same husband since 1984 and aged from 
16 to 58 in year 1984.
Their choice of a Tobit model and the lack of consideration
in the labour supply function of any demand side factor are 
12
questionable, but the comparison that they carry out between 
cross section Tobit model, random and fixed effect Tobit models is
10
Refer to the analyses by Franz and Kawasaki (1981, p. 139) on the 
1976 MicroCensus data, Holst et al. (1988, p. 37), Kaiser et al. 
(1989, p.18), Merz (1990), Micklewright and Giannelli (1991), by 
Strom and Wagenhals (1988), and by Gustafsson (1992).
On the Swedish system of childcare facilities refer to 
Gustafsson and Stafford (1991).
12
For a critique on the use of Tobit models for the estimation of 
female labour supply models refer to Mroz (1987).
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interesting. By comparing longitudinal and cross section Tobit models 
estimates they find that cross section results overestimate the non-labour 
income coefficient and underestimate the effect of children on their 
mothers’ labour supply.
One can criticize Hujer and Schnabel's (1990) model because they do 
not fully consider the implications of considering past work-experience as 
predictor of current wages. For instance differently from the model that 
we have presented in Chapter 4, Hujer and Schnabel do not consider the 
persistence effect that the accumulated work-experience human capital 
has on the current leisure equation. Thus they neglect the effect of 
current employment decision on forward wages and employment 
probability and this, as discussed in Chapter 3, may produce omitted 
variables bias. Moreover, it must be stressed that they estimate the model 
in its reduced form.
Turning to the estimated wage equations we can see how the effect of 
past work experience on current net hourly wages is found to be 
significant and positive by Merz (1990) and by Gustafsson (1992) and 
not significant by Strom and Wagenhals (1988,p.21).13
Years of education have a positive and significant effect on the 
current level of wages as found by the analysis of Strom and Wagenhals
( 1 9 8 8 ) . 14 Merz (1990) finds that women with an
Merz finds that years of full-time work positively affect current wages in his analysis based on 
retrospective information fom the first wave of the German Socio-economic Panel which we describe 
in more depth in Chapter 6. Gustafsson (1992) finds a positive and significant effect of past work- 
experience on current wages, a negative significant effect of years of part-time and a negative impact of 
the split system of taxation on returns to human capital for marreid women by using the same data set 
as Merz. In the estimation of their model Strom and Wagenhals (1988) use potential work-experience, 
i.e. years of age minus years of education minus seven.
14 The return of education on wages of married women is 8% according to Strom and Wagenhals' 
(1988, p.21) analysis.
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intermediate or upper secondary school leaving certificate have a
15
higher current level of market wages than others.
The Heckman's A has the expected .positive effect in the wage 
equation estimated by Merz (1987,1990) but it is not significant, 
whereas it is significant in the wage equations estimated by Franz 
and Kawasaki (1981) on 1976 Microcensus data and by Strom and 
Wagenhals (1988) on the German Socioeconomic Panel.
is
The analysis of Franz and Kawasaki (1981) which does not 
consider past work experience as a right hand side variable in the 
wage equation, finds that only Upper Secondary School (Abitur) has 
a positive and significant effect on current wages.
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5.2.2 - Analyses of married women’s labour supply 
in Great Britain
Most of the econometric models of female labour supply in the
U.K. belong to the "first generation" of econometric models of
labour supply; they do not consider fixed costs of work and are
mainly static models. A new generation of econometric models on
female labour supply has been developed which uses more
sophisticated specifications than the OLS analysis or Tobit models
and explicitly allows for labour demand constraints in the labour
16
supply decision.
Past work experience is generally found to have a positive and 
significant effect on married women’s labour supply and on their
17
earnings. Not only the number of years in employment but also the
type of work-profile (whether interrupted or not) affects the
18
labour supply decision of married women. Education has also a
19
positive effect on married women s labour supply.
16
Refer to the models of Blundell, Ham and Meghir (1987,1988) and 
of Arellano and Meghir (1990). They find that demand side 
variables (like regional unemployment) significantly affect the 
participation decision and the wage equation of married women.
This result has been found by Joshi et al. (1985) and by Stewart 
and Greenhalgh’s (1984) analysis based on the 1975/6 National 
Training Survey data (based on a retrospective survey of 50,000 
individuals in Great Britain).
18
On the effect of am interrupted work-profile on occupational 
attainment and earnings refer to the analysis by Stewart and 
Greenhalgh (1984, p.504). They found that those who have 
experienced interruptions in their work-profile are more likely to 
work part-time and to earn less on average than other women, and 
that the length of their interruptions increases the above 
likelihood.
19
Only Joshi, Layard and Owen (1985) find that the improved 
educational attainment of women does not play an important role on 
women’s participation.
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The effect of ofcher lnc<?nig in the household on married women’s
labour supply is generally found to be negative and Joshi (1986)
finds that married women are more responsive to change in other
income in the household than unmarried women.20 On the other hand
the husband’? occupational status does not have an important
effect on married women’s labour supply as found by Gomulka and
21
Stern (1986). Turning to the effect of the presence in the familv
fill 2U. unemployed husband, most of the studies on married women’s
labour supply in Great Britain support the existence of a
22
discouraged worker effect.
Married women's wages have the expected positive and
significant effect on their labour supply and outweigh the
23
negative income effect.
As the theory on female labour supply predicts, the presence in 
the fami1y of young children reduces their mothers* labour
20
On average the coefficient of the husband’s wage on the married 
women’s labour supply equation is -0.01 and the coefficient of the 
earnings of other members of the family is -0.02.
21
The only exception is when the husband is a teacher, in that 
case, as found by Gomulka and Stern (1986) the employment 
probability of their wife increases by ten percent. This may be 
due to the lower number of working hours of teachers which makes 
child-care easier for the family.
22
The prevalence of a discouraged worker effect is found both in 
time series and in cross section analyses on female labour supply 
in the U.K. Refer, amongst others, to the analyses of: Greenhalgh 
(1977), Berg and Dalton (1977), McNabb (1977), Grice (1978), Elias 
(1979), Layard, Barton and Zabalza (1980) and Joshi (1986).
23
In their analysis based on Family Expenditure Survey data from 
1970/71 to 1982/83, Gomulka and Stern (1986) find that the average 
coefficient of the fitted wage in married women’s probability of 
employment equation is 1.13 and that it is not stable over-time. 
Greenhalgh (1977) uses Census data of 1971 and the New Earnings 
Survey for data on wages and finds a higher wage elasticity for 
women (1.35) while the estimate obtained by Layard, Barton and 
Zabalza (1980) in their logit model applied to 1974 General 
Household Survey data is lower (0.5).
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supply. Gomulka and Stern’s (1986, 1990) analysis shows that the
presence, more than the precise number, of children under 4 years
old discourages married women’s labour supply and how this
deterrent effect is stable over time from 1970 to 1983. However,
when one takes into account demand side factors (like regional
unemployment), the size of the deterrent effect of the presence of





Layard, Barton and Zabalza (1980) in their static model on 
female labour supply find that married women’s employment 
probability and hours of work are reduced by the presence in the 
family of children under 3 years old, but that their hours of work 
do not increase with the child’s age.
25
For this finding applied to U.K. data refer to the analysis of 
Blundell, Ham and Meghir (1987).
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Section 5,3 - Conclusions
As the descriptive analysis carried out in Section 5. 1 
clearly shows married women’s work-profile significantly differs 
from the work profile of other women or men in both Great Britain 
and West Germany. The interrupted work profile, according to the 
dynamic model that we have presented in Chapter 4 can be one 
reason for the wage differential by gender still persistent in 
both countries.
In Section 5.1 we have also analysed those institutional 
factors which may cause a difference in married women’s employment 
behaviour over their life cycle in the two countries (for instance 
the different system of child-care services and the availability 
of part-time work). We will come back on the implications of these 
factors when we will discuss the results of the estimation of our 
dynamic model on labour supply for the two countries (Chapter 8 
and 9). In particular, on the basis of the different child-care 
and maternal leave systems in the two countries outlined in 
Section 5.1. we expect the discouraging effect of the presence of 
children in pre-school age to be higher on married women’s labour 
supply in Great Britain than in West Germany. On the other hand we 
expect that the discouraging effect of the presence of children in 
school age should be higher for West German than for British 
mothers.
We are not aware of other analyses on Germany and Great 
Britain which use a dynamic model on labour supply similar to the 
one that we have presented in Chapter 4. However, the survey of 
the empirical analyses on German and British female labour supply 
carried out in Section 5.2, allows us to make some hypotheses on 
the sign of the effect of the main variables included in our 
model.
We expect past work experience to have a positive effect both 
on current employment probability and on current wages. A 
discouraging effect of unemployed husbands and of young children
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on married women’s labour supply is also expected on the basis of 
the evidence provided. The effect of education on current wages is 
expected to be positive. The particular system of taxation of West 
Germany let us expect, on the basis of the evidence provided, that 
married women's labour supply in West Germany would be lower than 
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A P P E N D I X  I ~ TABLES AND GRAPHS TO C H A P T E R  5
TAB. 5.1.a - ACTIVITY RATES BY SEX AND MARITAL STATUS
U.K. 1951 - 1986
1951 1961 1966 1971 1976 1979 1986
MEN 89.0 88.6 87 .4 85.8 83.8 82 .2 80.4
MARRIED WOMEN 21.7 29.7 38.1 42.3 49.0 49.6 49.9
NON-MARRIED W. 56.8 54.5 55.0 51.5 50.4 50.7 51.1
1) sources: Dept, of Employment Gazette, Dec.197 5 Tab.5, and
April 1981, T a b . 4. ; Data for 1951, 1961 and 1971 are taken
from the Census of Population the other from the Labour Force 
S u r v e y s .
2) people aged 16 or over are classified as economically 
active if they had a job or did some paid work in the week 
before interview, or if they were looking for work in that 
w e e k .
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TA B . 5.1.a - Civilian labour f o r c e d )  - Population of working 
a g e (2) by age- Great Britain 1971 - 1986 millions
Civilian Labour Force Populat
males females total working
1971 15.6 9.3 24.9 31.7
1976 15.6 10.1 25.7 31.9
1979 15.6 10.4 26.0 32.6
1981 15.6 10.6 26.2 32.9
1983 15.3 10.6 25.9 33.3
1984 15.5 11.0 26.4 33.6
1985 15.5 11.1 26.6 33.7
1986 15.5 11.2 26.7 33.9
(1) Civilian labour force: excludes HM forces, includes those 
students who are economically active. Estimates for 1971 are 
b a s e d  on the Census of Population; those for 1976-1986 on 
Labour Force Survey results adjusted to a mid-year basis and 
for the inclusion of non-private houses. Central Statistical 
Office. Social Trends, 1988 n.18, London HMSO, Source Dept, 
of Employment
(2) Population aged from 16 to retirement age (60 for women 
and 65 for m e n ) .
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TAB.5.1.b - Labour Force Participation rates by marital 
status and age over time (*) in FRG
married women
Years
age 15-20 20-40 40-60 60+ Total
1970 57 .7 43.3 38.7 12 .4 35 .6
1975 57.9 50.1 42 .1 8.6 39.1
1980 55.2 53.8 43.6 5.6 40.6
1983 52 .2 55.4 47 .0 6.5 42 .5




age 15-20 20-40 40-60 60+ Total
1970 53.3 85.7 60.4 21.0 63.1
1975 50.2 79.2 85.5 15.1 57.6
1980 40.9 80.6 84.3 10.0 55.1
1983 38.2 78.6 81.2 10.8 54 .2
1985 41.7 81.2 83.1 8.5 58.8
(*) computed from data published by Statistisches Bundesamt 
by Holst et al. (1988, p . 4)
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Tab.5.2 - Incidence of part-time amongst women and its
contribution to employment growth. Percentages (°)
Part-time as a proportion of:
T o t .employm. Female emp> #
1979 1983 1986 1979 1983 1986
FRG 11.2 12.6 12.9 27.6 30.0 29.8
UK 16.4 19.1 21.6 39.0 42.4 45.0
Female share of part-time employment
1979 1983 1986
FRG 91.6 91.9 90.3
UK 92.8 89.6 88.7
Contribution to cumulative growth of female e m p .7 9-8 6
Part-time Full-time; Total
FRG 2.9 -0.6 2.3
UK 7.3 -4.4 2 . 9
(°) Figures from OECD (1988, p. 149)
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Tab. 5.3 Unemployment rates by gender (°°)
1983 1984 1985 1986 1987
M F M F M  F M F M F
FRG 6.7 9.3 6.8 9.3 6.6 9.5 6.1 9.2 6.3 9.3
UK 11.9 9.8 11.6 10.3 11.8 10.9 11.9 10.9 10.8 9.6
(°°) Figures from OECD (1988)
T a b .5.1.4 - Enrolment rates in pre-primary education (°°°)
AGE: 2 3 4 5
FRG 12.6 38.7 72.3 85.5
UK 1.3 25.0 68.1 -
(°°0) Data from OECD (1990) .
These rates show the number of children attending on a f u l l ­
time or part-time basis a nursery school, a kinder-garten or 
ot h e r  similar e s t a b l i s h m e n t  (both pub l i c  and private) in 
relation to total population at this age. The entry age to 
elementary school is 5 years in U.K. and 6-7 in FRG.
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T a b . 5.5.a Dissimilarity indices (a) of male and female by 
major occupational groups - Percentages(°)
1960 1970 1980 1981 1984
FRG 37.5 35.1 36.4 37.7 37 .8
(36.2) (36.0) (37.4) (37.9) (38.1)
UK — 42 .4 — 44.4 _
- (36.3) - (39.8) -
(°) Figures from OECD (1988)
(a) The index would take the value 0 per cent if, relative to 
its total size, women's employment were distributed across 
the major occupational groupings (1-digit level) in a similar 
fashion to men. It would, theroretically, be 100% if men and 
women were never found together in the same major g r o u p s . 
Figures in brackets refer to the proportion of women in total 
e m p l o y m e n t .
T a b . 5.5.b Dissimilarity indices (a) of male and female by
major industrial divisions - Percentages (°)
1960 1970 1975 1980 1981 1982 1984 1986
29.8 27.8 29.0 28.8 29.1 29.0 28 .7 28.6
(37.5) (36.6) (38.0) (38.1) (38.3) (38.6) (38.9) (39.1)
29.0 30.6 32.4 33 .2 33 . 5 33 .3 32 .4 31.3
(34.0) (36.3) (38.7) (40.2) (40. 6) (41.0) (41. 9) (42.7)
(°) Figures from OECD (1988)
(a) The index would take the value 0 per cent if, relative to 
its total size, women's employment were distributed across 
the major industrial divisions (1-digit level) in a similar 
fashion to men. It would, theroretically, be 100% if men and 
women were never found together in the same major divisions. 
Figures in brackets refer to the proportion of women in total 
e m p l o y m e n t .
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T a b . 5.6 People in employment by sector - UK (millions) 
Public Sector
G P T PS TE
1961 3.7 2.2 5.9 18.6 24 . 5
1971 4.6 2.0 6.6 17.8 24 . 4
1976 5.3 2.0 7.3 17.5 24.8
1981 5.3 1.9 7.2 17.2 24.3
1984 5.3 1.6 6.9 17.1 24 .1
1985 5.3 1.3 6.6 17.9 24 . 4
1986 5.3 1.2 6.5 18.0 24 . 5
1986
Male 2.3 1.0 3.3 10.9 14 .2
Female 3.0 0.2 3.2 7.1 10.3
G= GENERAL GOVERNMENT P-PUBLIC CORPORATIONS T-TOTAL 
PS * PRIVATE SECTOR, TE = TOTAL IN EMPLOYMENT 




T a b . 5.7.a Employees in employment by industry and sex - UK
Men Women
A I S A I S
1951 6 54 40 2 40 59
1961 5 53 42 1 36 63
1971 4 53 43 1 30 69
1980 4 48 48 1 23 76
A = a g r i cuiture, I=Industry, S=Service
T a b .5.7.b The share of women in the total labour force, by
major economic sectors . U.K.
All Sectors Non-farm s e c t . Industry Services
1961 32.5 33.3 24 .3 42.2
1971 36.5 37 .1 24 .5 47 . 8
1980 39.1 40 . 6 23.6 51 . 5
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T a b . 5.7.c Share of women in total employment in non-farm 
___________________________ sectors. U.K.______________  ___________
1959 1968 1974 1980
All non-farm s e c t . 35 38 41 41
of w h i c h :
Mining,quarrying 3 4 4 5
Manufacturing 32 30 30 29
Electricity gas water 11 14 19 20
Construction 4 6 8 7
Wholesale and retail trade,
Hotels, restaurant 51 54 56 55
Transport and Communic. 14 16 17 18
Finance, insurance,real
estate 44 50 51 52
C o m m u n i t y ,social and
private service 53 54 58 57
Source: ECE (1985)
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T a b .5.8 Ratios of female to male hourly earnings for manual 






1972 0 .707 0.5 93
1973 0.709 0.607
1974 0.716 0.651
1975 0 .721 0.665
1976 0 .722 0.702
1977 0.723 0.708
1978 0 .728 0.691
1979 0 .728 0.691
1980 0.727 0. 688
1981 0.731 0.688
1982 0 .730 0.688
1983 0 .726 0. 690
1984 0.727 0.688
1985 0 .727 0.682
1986 0 .729 0.679
Source: OECD (1988, p . 212)
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GRAPH 5.2 - Usual hours worked per week for persons aged . 16 
or over in employment. Great Britain 1986.
Source: Labour Force Survey 1986. From EOC (1987)
GRAPH 5.3 - Working Women by family status and whether full­
time or part-time. Great Britain 1984.
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GRAPH 5.4 - Female Synthetic cohort work-profiles 
Germany, U.K., Italy and Sweden
Source: OECD (1988) pp.132-133
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GRAPH 5.5 - Female Participation Profiles by b irth  cohorts U.K.














GRAPH 5.6 - Female Participation Profiles by type of work for 
different birth cohorts 
U.K. and Germany
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GRAPH 5.7 - Female Participation Rates by num ber of children
for different b irth  cohorts 
U.K. and G erm any
Source: OECD (1988) p.141 
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The dissimilarity index (D.I.) is a widely spread index for 
occupational segregation. It was introduced by Duncan & Duncan 
(1955a and 1955b) in order to measure residential race 
segregation. As regards to occupational segregation by gender, it 
is defined as the absolute sum divided by 2 of the differences 
between the proportion of the female labour force in a given
category and the proportion of the male labour force in that 
category.
n
D.I. = 1/2 * Z I (w / w ) - (m . / m ) I 
j 1 jt t t i
where the subscript t refers to a given time, j to a given
category, m to men and w to women.
The D. I. ranges from 0 (= perfect integration) to 1
(=complete segregation). A situation of complete segregation 
arises when each employment category is completely filled either 
by men or by women. The index can also be expressed in percentage
as we do in Tab.5. 5 in Appendix I to this Chapter.
For a discussion of the limits of this index as a measure of 
gender occupational segregation refer to Jonung (1986).
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CHAPTER 6 -  DATA USED FOR THE ESTIMATION OF THE DYNAMIC MODEL 
ON FEMALE LABOUR SUPPLY 
IN GREAT BRITAIN AND GERMANY
INTRODUCTION
The estimation of our model on life-cycle female labour supply 
requires data on women’s forward and past work-experience and on 
their forward wages, apart from information on current hours of 
work, wages, household’s characteristics, age, and level of 
education. The optimal data set for estimating our model is a 
longitudinal survey containing the above mentioned information.
In this Chapter we discuss the limitations and advantages of
the available data sets. In Section 6.1 we compare genuine and
pseudo panel data. Section 6.2 contains a description of the data
that we use to estimate our dynamic model of British (Section
6.2.1) and German (Section 6.2.3) married women’s labour supply.
The data set that we use for the U.K. is a cross section enlarged
by using cohort proxies of individual variables which allows us to
estimate the Structural form of the model presented in Chapter 4
and shows how to estimate a dynamic model on labour supply when
l
individual households’ panel data are not available. We describe 
the approach followed in order to construct the cohort proxies in 
Section 6.2.2. The data set that we use for the estimation of a 
quasi-reduced form of our dynamic model on married women’s labour 
supply carried out in Chapter 9, and to investigate wages and 
earnings mobility by gender in Germany (as we do in Chapter 7) is 
the German Socio economic Panel.
In Section 6.3 we present some descriptive statistics on the 
samples drawn from the British data set (Section 6.3.1) Bind from
A problem that one has to face in the estimation of dynamic 
models on labour supply in most of the European countries.
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the German Socio Economic Panel (Section 6.3.2).
In Section 6.4 we discuss the problems connected to the 
application of the theoretical model presented in Chapter 4 to the 
data set described.
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SECTION 6.1 - GENUINE AND PSEUDO PANEL DATA
Genuine panel data provide information on the same individual 
over time. This type of data is therefore useful if one has to 
estimate a dynamic model, like the one that we have presented in 
Chapter 4, since it provides individual Information on the 
variables of interest for different periods.
The advantages of panel data for the estimation of 
life-cycle models are well known:
1) since panel data usually offer a large number of data points 
the use of panel data can improve efficiency of the econometric 
estimates and reduce estimation bias. Panel data lessen the 
problem of multicollinearity in fact, as Hsiao (1985) stresses: 
panel data offer many more degrees of freedom as well as 
information on individual characteristics, and therefore the gap 
between information required to test a model and information 
provided by the data is notably reduced.
2) Panel data, by providing sequential observations for a number 
of individuals allow one to distinguish inter-individuals 
differences from intra-individuals differences and therefore allow 
the identification of economic models via the reconstruction of a 
recursive structure with "before and after“ effects and allow 
direct analysis of individual dynamic processes. Given their 
structure panel data provide useful information to test for "state 
dependence" or “population heterogeneity". More in general, as 
Blundell and Meghlr (1990) stress, the advantage of panel data in 
the estimation of life-cycle models is that panel data allow the 
estimation of life-cycle models at the same level on which theory
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is formulated and they do not suffer from aggregation bias.2
However, panel data present also some disadvantages that the 
literature (refer to Hsiao, 1986, Chamberlain, 1984 and Blundell 
and Meghir, 1990) has well stressed. Amongst the disadvantages of 
Eanel dsJLa a serious one is the attrition rate: some individuals 
may drop from the sample and if this happens randomly there may be 
a loss of information and efficiency, if this happens non-randomly 
(or endogenously) the panel can lose its representativeness. 
Moreover panel data are generally avaible only for short periods 
for most of the European countries and this can generate problems 
of estimation of dynamic models requiring more waves or large 
sample size. If the panel is short, ,
the asymptotic arguments rest on the limiting 
behaviour of the estimators as the cross-section sample size 
increases.
Another disadvantage of panel data for the estimation of 
life-cycle models is that panel data can usual 1 v identify only 
elasticities with respect to long-run or 1 ife-cvcle changes when 
analysing responses of individuals to year to year anticipated 
changes in wages and prices. On the other hand, panel data fail to 
identify short-run changes in labour supply. They estimate only 
the smaller life-cycle elasticities. This, as Blundell and Meghir
2
By comparing panel and aggregate data Blundell and Meghir (1990, 
p.231) note: "For example, where individuals pass through periods 
of binding non-negativity constraints, panel data allows one to 
identify which individuals belong to each regime in each period of 
time. Aggregate data, on the other hand, necessarily averages 
across such individuals and bias due to aggregation may arise for 
two reasons . Firstly, preference parameters, prices, wage rates, 
constraints and access to financial markets may differ 
systematically across individuals in ways that do not satisfy the 
conditions for linear aggregation. Secondly, unobservable 
expectations may differ across individuals born at different dates 
in a way which invalidates the Euler equation underlying the 
life-cycle model of dynamic intertemporal behaviour. Entries and 
exits from the data may in this case invalidate the representative 
agent model of aggregate consumer behaviour.“
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(1990, p.232) stress, arises because:
"the range of valid instruments available to predict anticipated 
wage and price growth usually involve slowly changing variables 
and do not contain variables with high frequency".
To the disadvantages of panel data outlined above or to the 
lack of them, one can answer by constructing a "pseudo panel". A 
pseudo panel can be constructed by using, as Deaton (1985) 
suggests a time series of cross-sections. Means of the variables 
of interest for the same cohort are computed for each subsequent 
random cross-section. By following the same cohort over time, one 
is able to reconstruct cohort profiles for wages and employment 
where the cohort means substitute the individual observations. For 
instance, we can use Census data from 1950 to 1990 to reconstruct 
the life-cycle employment profile of women belonging to the 1930 
birth-cohort. In order to do so, we have to group all the women
born in 1930 for each cross-section. Then we compute their mean
employment rates in each Census year. This procedure provides 
repeated observations over time for samples of individuals all 
born in 1930, all belonging to the same birth-cohort. Similarly, 
one can construct cohort employment profiles for the other 
cohorts.
A first advantage of using pseudo panel data is that they 
make possible to distinguish between cohort and. ag£lQ£ SffftCtS.
differently from what happens if one uses only one cross-section
to reconstruct "synthetic cohort employment profiles" (described 
in Chapter 2). In fact, given that pseudo panel data follow the 
same cohort over time, by comparing different birth-cohorts 
employment profiles they can separate out the change in employment 
due to the fact that people belong to a younger cohort from the 
changes simply due to ageing. For instance, if we compare the 
cohort employment profiles of women born in 1940 and of women born 
in I960, we will be able to see whether a difference in their 
employment rate in 1980 occurs because at any given period of the
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life cycle the two cohorts behaved differently or because they 
were in a different time of their life cycle.
The data set necessary to construct pseudo panel data, 
repeated cross sections (like Family Expenditure Survey for the 
U.K. ) which provide information on random samples of individuals 
at several points in time, are common in many countries. Sample 
cohort means can therefore be used as a panel data for estimating 
a dynamic model when genuine panel data are not available (for 
application of this type refer to Deaton, 1985, Browning et al. 
1985, Moffitt, 1988, and Blundell and Meghir, 1990).
The advantages and problems of using a pseudo panel have 
already been discussed by Deaton (1985) and by Micklewright 
(1990). We can summarize the following advantages of pseudo over 
genuine panel data:
1) pseudo panel data do not suffer from the attrition problem of 
panel data since new samples are drawn afresh each year and the 
representativeness is maintained. Moreover, if the criteria of 
defining the variables and their measurement methods are 
consistent over time for the cross-section, the pseudo panel can 
provide a valid cohort proxy to genuine panel for estimation of 
dynamic models. In some cases, as Moffitt (1991) finds for USA 
data, cross sections have more consistently defined questions over 
time than the available genuine panel;
2) another advantage of pseudo panel over genuine panel is, as 
Deaton (1985) stresses, that by using the pseudo panel one is able 
to recognize the measurement errors and to explicitly control for 
them while this is not always possible with genuine panel data. 
Moreover, as stressed by Blundell, Fry and Meghir (1990), grouping 
is likely to reduce measurement errors and cohorts can be expected 
to follow similar life-cycle profiles after adjusting for
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differences in the observed characteristics across individuals in 
any cohort;
3) As Moffitt (1991) stresses pseudo panel data provide a link 
between micro and aggregate data. By comparing true and pseudo 
panel data one can discover whether the differences in parameter 
estimates from aggregate and panel data are the results of the 
panel nature of the latter or simply their Individual, micro 
nature;
4) panel data are very costly to collect whereas in many countries 
repeated cross sections consistent over time are already 
available. This advantage is particularly relevant in countries, 
like most of the European countries, where genuine panel are not 
available;
5) pseudo panel can often cover longer periods (since cross 
sections have been repeated many times) than available panel data, 
which became available for most of the countries only in recent 
years.
However, there are also some disadvantages in using 
pseudo panel data that we must stress:
1) Since in order to construct pseudo panel data one has to 
average across cohorts, two main disadvantages (stressed by 
Blundell and Walker, 1986) occur:
1.1 - reduction in the underlying variation in both dependent and
explanatory variables;
1.2 - difficulty In appropriately capturing the participation
decision of those people showing high employment variation 
like married women.
2) sampling variation (which occurs since the samples for the
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cross sections are drawn afresh each year) can cause fluctuation 
in the summary statistics used to construct cohort-profiles, as 
Micklewright (1990) stresses. The problem will be greater the 
smaller one makes the birth cohort. In general, as Micklewright
(1990) stresses, if the determinants of survey response vary over 
time there will be a spurious change in the summary statistics 
obtained. This, as Micklewright (1990) adds can apply also to 
genuine panel data.
The analyses by Deaton (1985) and by Browning et al. (1985) 
show that a pseudo panel can provide data for the identification 
and consistent estimation of dynamic models (linear with fixed 
effects). Browning et al. (1985) have longitudinalized Family 
Expenditure Survey (FES) data from 1970 to 1977 in order to 
estimate a model of prime aged male labour supply. Moffitt (1988 
and 1991) shows how, by imposing mild restrictions, one can 
identify and consistently estimate a larger set of dynamic models 
(for instance also models with discrete dependent variables in 
terms of transition rates) by using pseudo panel data.
For the application of the dynamic labour supply model 
described in Chapter 4, we will use one wave of a genuine panel 
for Germany with individual observations on past and forward 
employment status and on forward wages, and we will use a repeated 
cross section for the U.K. which has consistently defined 
questions over time in order to proxy past and forward values for 
some explanatory variables. For the estimation carried out in 
Chapter 8, we will therefore use a one year cross section enlarged 
by cohort proxies of individual variables (past and forward 
employment and forward wages). The cohort proxy of individual work 
experience has the advantage over the latter of not being 
endogenous in the employment probability equation.
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Section 6.2 - Data
6.2.1 - U.K.: Family Expenditure Survey data 
The optimal data set for a direct estimation of the dynamic 
model on married women’s labour supply presented in Chapter 4 is a 
longitudinal survey containing data on women’s forward and past 
work-experience and on their forward wages, apart from information 
on current hours of work, wages, household’s characteristics, age 
and level of education. However, as far as the estimation of the 
model to U.K. data is concerned, we could not rely on panel data.
To our knowledge the only recent longitudinal survey which 
could have been used for our analysis is the Women and Employment 
Survey (thereafter referred to as WES).1 This is a retrospective 
survey conducted in 1980 on a representative sample of 5,588 women 
aged from 16 to 59. A first objection to the use of this type of 
data is that retrospective surveys are often subject to recall 
errors. However, as found by Elias and Main (1982) and by Martin
and Roberts (1984b), the risk of recall errors is only minimal
for WES.
We have not used WES data for the estimation of our model, 
for different reasons. WES data contain information on current 
wages, but they do not contain information on forward wages and 
participation. Moreover, the retrospective information collected 
on work experience are not as detailed as the data on the
employment status at the time of the WES interview. The above 
mentioned limitations of WES data would force us to use other
surveys in order to construct cohort proxies to the individual 
variables which are crucial for our analysis and which are not 
present in WES data (past and forward work experience and forward 
wages). However, an additional objection to the use of WES data
For a detailed description of WES data refer to Martin and 
Roberts (1984a and b). Main (1988a and b) uses WES data to 
estimate wage equations and to analyse women’s labour market 
behaviour over their lifetime.
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arises from the lack of updated surveys similar to WES. Actually,
as we have mentioned above, WES refers to 1979 and to the
retrospective career of women, and they have not repeated similar
retrospective surveys in the UK afterwards. Moreover WES does not
contain information on current consumption of the family, a
variable which can highly simplify the application of our model
as shown in Ch. 4. Given the limitations in using WES for the
estimation of our life cycle model on female labour supply and the
lack of other longitudinal surveys useful for our estimation we
have decided to exploit the available Family Expenditure Survey
2
data (thereafter defined as FES).
FES is a series of independent cross sections on a sample of 
around 10,400 households, representative of UK population, drawn 
afresh each year since 1957, of which about 70% decide to 
collaborate. The households interviewed are asked to keep an
expenditure record for 14 consecutive days and to provide
additional informations regarding both personal characteristics 
(age, sex, marital status, education, the latter only since 1978, 
employment status and type of work, hours of work and wages) and
x 3
household's variables (like number and age of children).
The main advantages that arise from FES data for the estimation 
of our theoretical model presented in Chapter 4 are the 
following:
1) FES data provide information on household’s expenditure that
2
The advantages of using FES data instead of General Household 
Survey (CHS) data have already been stressed by Gomulka and Stern 
(1986). Amongst the others FES data show a higher consistency 
across years than CHS.
On the reliability of income information of FES data refer to 
Atkinson and Micklewright (1983). As Gomulka and Stern (1986) 
stressed the information on household’s income are more precise 
and detailed in FES data than in General Household Survey data.
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can be used to estimate the model without having to estimate or 
proxy marginal utility of wealth;
2) the availability of a series of consistent cross sections* over
the period analysed (1982 to 1984) allows us to use FES data to 
recover cohort proxies of individual variables like past and
forward work experience and forward wages. We are not aware of
any other model which used FES as we did for the estimation of 
married women's labour supply models. Similarly we could have used 
the available different years of FES data in order to construct a 
pseudo panel to estimate our model.
3) FES data contain information on a set of variables which are
considered by economic theory crucial for the decisions on labour 
supply of married women: amongst them number and age of children,
employment status of husband, women’s level of education and 
wages. At the same time FES data are a rich source on household’s 
income variables.
In the following Section we will describe the process
followed to construct cohort proxies.
4
Micklewright (1990) shows how FES data are not exempt of 
problems of consistency across years because of the change in the 
definition of the variables and for new variables included in more 
recent surveys. However these problems do not apply to the period 
of estimation that we have chosen.
156
6.2.2 - Variables used for the estimation of the model on U.K.
data
The variables that we have used for the estimation of our model on FES 
data can be divided in two groups:
1) Personal variables which refer to married women's personal 
characteristics:
AGE = age of married women in 1983;
AGESQ = age of married women in 1983 squared;
COHORT = dummy taking 7 values:
= 1 if women were bom from 1962 to 1966 
= 2 if women were bom from 1957 to 1961 
= 3 if women were bom from 1952 to 1956 
= 4 if women were born from 1947 to 1951 
= 5 if women were born from 1942 to 1946 
= 6 if women were bom from 1937 to 1941 
= 7 if women were born from 1932 to 1936
EDUC = years of schooling of woman;
WPARNS = dummy equal to 1 if the married woman is employed
in 1983, at interview, 0 otherwise;
logw = log of the computed marginal net wage of married women in 
year 1983: (wife's weekly gross wage/wife weekly hours of 
work)*(l-wife's marginal tax rate) and deflated;
logl = log leisure of married women in 1983 = 120 - wife's
weekly normal hours of work, where we assume that a 
working week is made out of 6 days and that at least 4 
hours a day are devoted to rest;
EXP = cohort constructed measure of employment status in 
year 1982;
EXPF = cohort constructed measure of employment status in 
year 1984;
logWF = log of cohort and education constructed forward 
marginal wage for year 1984.
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2) Household variables which refer to personal characteristics and to
employment status of husband, to age and number of children in the
household, and to household's consumption:
EDUCH = years of schooling of husband;
HUNOCC = 1 if husband is unemployed in 1983,
= 0 otherwise;
HCLRK = 1 if husband is clerk in 1983,
= 0 otherwise;
HMANSK = 1 if husband is in manual skilled position in 1983,
= 0 otherwise;
HMUNSK = 1 if husband is in manual unskilled position in 1983,
-  0 otherwise;
HSER = 1 if husband works in the Service sector in 1983,
= 0 otherwise;
HIND = 1 if husband works in Industry in 1983,
= 0 otherwise;
D01 = 1 if the youngest child is from 0 to 1 year old in 1983,
= 0 otherwise;
D23 = 1 if the youngest child is from 2 to 3 years old in 1983,
= 0 otherwise;
D410 = 1 if the youngest child is from 4 to 10 years old in 1983,
= 0 otherwise;
D ll  18 = 1 if the youngest child is from 11 to 18 years old in 1983,
= 0 otherwise;
Nkids = number of children in the household in 1983;
logc = log of consumption of the household in year 1983
(expenditure on all items deflated by inflation).
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Since FES does not follow the same individual over different years, data 
on individual past and forward work experience and on forward wages are 
not available. Given that - these variables are crucial for the estimation of 
our model, we had to proxy them. In order to construct past work 
experience (EXP) we have computed the mean employment rates in 1982 
of married women for each one of the seven cohorts mentioned above and 
according to the presence and age of the youngest child in the household 
(variables NKIDS, D01, D23, D410 and D ll  18) by using FES data for 
1982. This procedure gave us a matrix with 35 elements. The values of 
EXP range from 0 to 1, the mean being 0.55 and its standard deviation 
0.01. The same procedure applied to year 1984 allows us to construct a 
cohort proxy for forward work experience (EXPF). The mean value for 
EXPF is 0.51, it ranges from 0 to 0.83 and its standard deviation is 0.01.
Similarly since the FES data do not contain information on forward 
wages for each woman interviewed in 1983, we have proxied this variable 
by using a cohort constructed forward wage (WAGF). To construct it we 
have computed the mean marginal net wage of working married women 
in year 1984 according to their cohort (from 1 to 7), their level of 
education (less than 15 years of education, from 16 to 18 years of 
education, over 18 years of education) and the region where their 
household lives [Nord=(Scotland, North, North West and Yorks), Sud 
(South East) and Base (Midlands, East Anglia, South West and Wales)] in 
year 1984. This computation gave us a matrix of 63 cells. WAGF (our 
constructed forward wage) ranges from 0.66 to 2.00, its mean value is 1.19, 
and its standard deviation is 0.17.
We have then attached to each married woman's individual record the 
corresponding values for the cohort proxies of past and forward work 
experience and of forward wage rate according to their year of birth, 
number and age of the youngest child in the family and (for forward 
wages) according to birth year, level of education and residence.
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6.2.3 - THE GERMAN SOCIO ECONOMIC PANEL
In order to estimate the dynamic model of labour supply on West 
German married women we have used the German Socio-economic 
Panel.
The German Socio-economic panel (SEP) is a genuine panel data
started in 1984 interviewing around 6,000 families each year. The
sample of families interviewed by SEP is representative of all the
2
population living in West Germany. Seven waves are available and
the seventh wave contains also interviews on East German families.
As it has been stressed by Hanefeld (1984), this is the first
large Panel data in the Federal Republic of Germany focussing on
the household and collecting, together with data on labour force
participation of its members, also data on income and earnings.
The survey collects at each wave information on current
3
occupation, (earnings and hours), training, allocation of time, 
politics and social attitudes for each member in the household 
aged 16 or older (around 12,000 individuals),* together with
Apart from the study of Hujer and Schnabel (1990) we are not 
aware of any other dynamic model of female labour supply applied 
to this data set. The first wave of the panel has only been used 
for static analysis on female labour supply with taxes, and 
analyses on married men and singles’ labour supply by 
Merz(1987,1990), Holst et al. (1988), Strom and Wagenhals (1988) 
and by Kaiser et al. (1989).
2
On the way the sample has been constructed refer to-Hanefeld 
(1984).
3
There is a question on the hours devoted to work, training or 
study, housework, watching television or reading and to other 
leisure activities separately for a week-day and for a holiday or 
Sunday, this question is asked to every person aged 16 or older 
belonging to the interviewed family. Moreover the same persons are 
asked about the frequency of various leisure activities.
Differently from other surveys (like the Michigan Panel Study of 
Income Dynamics), the questions are asked not only to the head of 
the household, but also to any individual aged 16 or older 
belonging to the household. One member of the household has to
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general data on the whole family and on income, taxes and transfer 
payments.
In order to fill the gap on information on what happened to the
individual between two subsequent surveys, retrospective questions
are asked on monthly employment status, unemployment spells or
other not working conditions for all the year preceding the
interview. However only the average monthly earnings for each
occupation is given, more detailed informations are collected for
the current occupation. In the first interview a set of
retrospective questions allows one to reconstruct the employment
profile of the people taking part to it since they were 15 years 
5
old to 65.
In Section 6.1 we have already outlined the problems that panel
data can present for estimation. Amongst the general problems of
panel data we can notice that the German Socio economic panel has
a problem of attrition rate which though decreasing is still
6
significant.
The dynamic model that we want to estimate needs also
information on past work experience and it must be noted that the
retrospective informations collected by SEP interviews are not as
7
accurate as current informations . However this is just a minor
provide general informations on the household (like housing and 
transfer payments, or general informations on children in the 
family). Special attention has been given to foreigners, who have 
been oversampled and included in the SEP whereas they were 
considerably understudied by previous German surveys as Hanefeld 
(1984) stressed.People who split off the family are generally 
followed by the Panel in other waves as long as they stay in 
Germany.
5
The same type of questions are asked to individuals who join the 
Panel after the first wave.
0
As noted by Rendtel (1989) in 1988 only 69% of the respondents 
in the first wave were still present in the panel.
7 For instance, as Galler (1988) pointed out there is some 
evidence on substantial underreporting by women of unemployment 
spells in answers to retrospective questions.
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disadvantage of SEP data since its genuine panel structure and the 
number of available waves allow us to recover the individual 
information for past and forward work experience that we need in 
order to estimate the model presented in Chapter 4.
However the SEP data do not contain informations on 
consumption of the household and this, as one can see by referring 
to Chapter 9, will make difficult to estimate a structural form 
model as we do with UK FES data. Another disadvantage of SEP data 
is that the measure of the wage rate is not directly provided in 
the interview and it is subjected to measurement errors, this, as 
it will be evident in Chapter 7, arises difficulties for the wage 
mobility analysis.
Differently from the estimation on UK data, we can now exploit 
the longitudinal nature of the SEP and use the individual 
information without having to use cohort proxies (as we did for 
past and forward employment status and forward wages for FES 
data). However, together with an estimation based on one wave of 
the SEP and on the individual panel observations for lagged and 
forward independent variables, we carry out an estimation 
procedure similar to the one performed for FES data in order to
g
compare the results obtained.
g
Actually the comparison between the estimates obtained for the 
same model in UK and West Germany must take into account the 
different institutional factors and labour market structures 
existing in the two countries, that we have outlined in Chapter 5.
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Sec t i o n  6.3 - Sample a n d  variables d e f i n i t i o n
a des c r i p t i v e  analysis
6.3.1 - The sample and some descriptive statis t i c s
for U.K.
data
The sample that we have drawn from 1983 data is made of 
1,791 married women from 17 to 51 years old. Table 6.1 below 
contains some information on the sample of married women 
drawn. The participation rate of married women in our sample 
is 57% against 87% for their husbands. Amongst them 911 
have been employed (with positive wages and positive number 
of hours) as dependent workers in year 1983. The average 
net wage of working women in our sample is pounds 1.23 per 
hour (with a minimum of 0.17 pounds and a maximum of 
4.11 p o u n d s ) .
T a b . 6.1 Descriptive Statistics on the subsample (*)
Variables Mean Standard 
D e v .
Age of woman 35.60 10.2
Number of children aged less than 18 1.33 1.1
Participation rate of women 1983 0.57 0.5
Participation rate of their husbands 1983 0.87 0.3
Husband's unoccupied 0.01 0 .1
Married women unoccupied 0.41 0.5
Age of school leaving for women 15.86 1. 6
Wage of working married women 1.23 1.3
(*) Our computations from Family Expenditure Survey Data -
1983
Tur n i n g  to family structure we notice that the mean 
number of children in the family is of 1.3. Tab. 6.2 
b e low shows the percentage of married women in the sample 
by age of the youngest child in the family.
163
T a b . 6 . 2  -  M a r r i e d  women i n  t h e  s a m p l e  b y  
a g e  o f  t h e  y o u n g e s t  c h i l d  i n  t h e  f a m i l y  (* )
a g e  o f  t h e  c h i l d  % o f  m a r r i e d  women
0 - 1  1 7 . 2
2 - 3  1 2 . 5
4 - 1 0  2 4 . 3
1 1  -  1 8  1 4 . 8
( * )  O ur  c o m p u t a t i o n s  f r o m  F a m i l y  E x p e n d i t u r e  S u r v e y  D a t a  -  
1 9 8 3 ______________________________________________________________________________________
T h e  m e a n  r e g i o n a l  m a l e  u n e m p l o y m e n t  r a t e  i n  1 9 8 3  i s  
1 5 . 8 % .  E m p l o y e d  w o m en  t e n d  t o  b e  c l u s t e r e d  i n  t h e
S e r v i c e  s e c t o r ,  a n d  i n  c l e r i c a l  o r  i n  m a n u a l  u n s k i l l e d  
p o s i t i o n  a s  T a b . 6 . 3  b e l o w  s h o w s .
T a b . 6 . 3  -  E m p l o y m e n t  r a t e  b y  s e c t o r ,  j o b  a n d  s e x .  1 9 8 3 ( * )  
(**)
w i v e s h u s b a n d s
c l e r i c a l 5 8 . 3 9 . 2
m a n u a l  s k i l l e d 6 . 2 4 0 .  8
m a n u a l  u n s k i l l e d 3 5 . 6 18  . 4
S e r v i c e  S e c t o r 4 6 . 3 2 5 . 8
I n d u s t r y 2 1 . 5 1 6 . 4
( * )  O ur c o m p u t a t i o n s  f r o m  F a m i l y  E x p e n d i t u r e  S u r v e y  D a t a  -  
1 9 8 3
( * * )  p e r c e n t a g e s :  m a r r i e d  women ( o r  m a r r i e d  men)  e m p l o y e d  
i n  p o s i t i o n  i  d i v i d e d  b y  a l l  w o r k i n g  m a r r i e d  w o m en  ( o r  
m a r r i e d  m en)  i n  o u r  s a m p l e  m u l t i p l i e d  b y  1 0 0 .
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6.3.2 - DESCRIPTIVE ANALYSIS OF SEP SUBSAMPLE 
USED
6.3.2.1 - Analysis of the SEP subsample
The subsample that we have used for the application of our model to 
SEP data is made up of 1,169 German married women aged from 25 to 54 
in 1987, who took part to all the waves of the Panel, who have been 
continuously married to the same man (we have selected only German 
couples) since 1983 and whose partner has continuously lived within the 
family throughout the Panel years. The latter restrictions have been made 
since we expect that these types of married couples significantly differ in 
their labour market behaviour with respect to others. Tab.6.4 (Appendix 2) 
contains a few descriptive statistics on the subsample.1
We have used different measures for employment rates: PAR87 takes 
the value of 1 if the woman interviewed has been employed or self- 
employed in the week preceding the 1987 interview, and 0 otherwise. 
The variable EXP87 takes the value of 1 if she was working at least 
during one month in year 1987 for a positive number of hours and getting 
a positive wage (even if she was not working in the week preceding the 
interview) and 0 otherwise. The latter measure of employment was higher 
in all the waves (57% of the women in our sample were employed 
according to variable EXP87 in year 1987, whereas 53% were employed or 
self-employed in week preceding 1987 interview) but one must notice 
that the retrospective interview does not provide precise informations on 
wages and hours of work, so we consider EXP87 (constructed by using 
last year retrospective information) less reliable for the reconstruction of 
women's employment status than the variable PAR87 constructed by using 
current information.
1 A list of all the variables in our study is to be found in Appendix 1 to this Chapter.
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Employment rates in part-time jobs are higher than employment rates in 
full-time jobs (in 1987 part-time employment rate was 0.31 while full-time 
employment rate was 0.22) as Tab.6.4 in Appendix II shows.
Even if the work-profile that we have constructed by using wave 1984 till 
wave 1988 of the Socioeconomic Panel is limited to a few years,2 one can 
see how the employment rate is increasing over the life-cycle for younger 
cohorts even if the youngest cohort does not show to follow this pattern 
(refer to Tab.6.5 in Appendix 2 to this Chapter). As Tab.6.5 shows, 
women in childbearing or childrearing years have a higher probability of 
being employed over the year of interview rather than in the week 
preceding the interview, this may be connected with a higher diffusion in 
this age group of temporary jobs or of maternal leaves which, as we have 
discussed in Ch.5, are more favorable in West Germany than in the U.K.
Turning to education the average years of education are 11 for married 
women in our sample and 12 for their husbands.
The employment rates are higher for those women in our sample with 
University degree (68.2% of them were employed in week preceding 
1987 interview) or with a Technical College Degree (Facho) (of the latter 
60.9% have been employed in week preceding 1987 interview) as Tab.6.6 
in Appendix II show.
The presence in the family of young children decreases the 
employment rates of married women in our sample. As Tab.6.7.a in 
Appendix II and Graph 6.1 below show the younger is the youngest child
We do not exploit the retrospective information on the employment condition of women since they 
were 15 years old, which is contained in the first interview they have when they join the Socio- 
Economic Panel because it is affected by a great recall problem.
3
The number of years of formal education is not directly provided by the survey and we have 
constructed this variable by using the information on the highest level of education completed by the 
respondent and by considering the average number of years necessary to complete that level of 









in the family, the lower are the employment rates of their mothers (they 
range from 34.2% in families where the youngest child is aged less than 
1 to 48% in families where the youngest child is from 11 to 15 years 
old), whereas their fathers' employment rates do not change significantly.
GRAPH 6.1 - EMPLOYMENT RATES OF MARRIED MEN 
AND WOMEN IN WEEK BEFORE 1987 INTERVIEW 
BY AGE OF THE YOUNGEST CHILD IN THE FAMILY
1 T
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Child's age
Employment rates of married women in our sample are inversely related to 
the number of children aged less than 15 in the family. In fact as Tab.6.7.b in 
the Appendix and Graph 6.2 below show, for women with no children 
aged less than 15 the employment rate is 0.62 while for women with 4 









GRAPH 6.2 - EMPLOYMENT RATES OF MARRIED MEN AND
WOMEN
IN WEEK BEFORE 1987 INTERVIEW 
BY NUMBER OF CHILDREN IN THE FAMILY
I  Mothers D  Fathers
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Also the presence of people in the family requiring  special 
assistance (elderly with some illness problem or handicapped requiring 
assistance) (NEED=1) decreases the employment rates of married women 
(from 51.7% if there are no people in the family needing assistance to 
42.5% if there are people needing assistance in the family).
The presence of chronic  diseases does not sensibly reduce the 
employment rates of women in our sample (Tab.6.8.b, in App.2). The 
employment rate of those women in our sample who are certified as having 
a reduced capacity to work or being severely handicapped is even higher 
than others (Tab.6.8.c, in App.2). Probably these employment rates are 
affected by the existing constraint on firing people on the basis of poor 
health or by the laws which encourage the hiring of handicapped persons.
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Those women who had substantial health impediment have a lower 
employment rate in week preceding 1987 interview than others (see 
Tab.6.8.a, in App.2).
As Tab.6.9 shows the employment rate of women in the week 
preceding 1987 interview is lower if their husbands were unemployed in 
week preceding 1987 interview, (if this was the case women’s employment 
rate in week preceding 1987 interview was 48.6% against 52.5% for wives 
of employed husbands) this could be a first sign of the existence of a 
discouraged worker effect, however we should stress that the difference 
between the employment rate of women manied to unemployed and the 
others is not significant at 95% level of confidence.4
Women married to self-employed men report the highest 
participation rates (76.2% of them were employed in week preceding 1987 
interview) together with wives of part-timers and irregular workers. This is 
in line with the results obtained by other analyses on married women’s 
participation rates in FRG (see Chapter 5 on these analyses).
As far as the geographic distribution of married women’s 
employment rates is concerned women's employment is higher in the 
metropolitan areas with more than 500,000 inhabitants (Tab.6.10 in App.2), 
and (as we expected) in the following bundesland: Bremen (75% of those 
living in this bundesland were employed in week preceding 1987 
interview), Berlin and Hamburg, while the lowest employment rates are in 
Rheinland-Pfalz and in Saar (25.6%).(Tab.6.11 in App.2). This is probably 
due to a higher importance in the areas with more than 500,000 inhabitants 
of the Service Sector where women are generally employed in higher 
percentage.
During the interview women are asked about the number of hours they 
wish to work (they are warned in the question about the possibility that 
their earnings can vary according to how many hours they will work), 
this answer (variable WHRSW) allows us to construct a measure of the
4 Moreover, this negative effect may also be connected to the type of benefit received by the 
unemployed husband. For a more accurate analysis on the effect of the presence of unemployed husband 
on his wife's labour supply refer to Micklewnght and Giannelli (1991).
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constraints on women's hours of work in our subsample by comparing 
WHRSW with the stated actual hours of work in the week preceding 1987 
interview.
We have defined three dummies variables (CONS1, CONS2 and 
CONS3) as follows:
CONS1 = 1 If desired hours of work > actual hours 
CONS1 = 0 otherwise
CONS2 = 1 if desired hours of work < actual hours 
CONS2 = 0 otherwise
CONS3 = 1 If desired hours of work = actual hours 
CONS3 = 0 otherwise
According to the results shown in Tab.6.12.a 10% of the married women 
in our sample wish to work more hours than they actually do, while 22.4% 
of them would like to work less hours than they do and 67.5% are satisfied 
with their number of hours of work. Amongst those women who work 
less hours than they would like to, the majority belongs to the cohorts 
born from 1948 to 1952 (23%) and from 1938 to 1947 (26%) (Tab.6.12.b). 
Amongst part-timers 32% would like to work less hours than they do and 
19% would like to work more hours than they do (Tab.6.13 in App.2).
In order to have an idea of the type of constraints that women face 
when they work part-time it is useful to analyse the data in Tab.6.14. 
Tab.6.14 shows the reasons that women gave to their part-time working 
by answering a specific question raised during the interview. According to 
these answers, most women were working part-time in week preceding
1987 interview for family reasons (42% of women working part-time 
stated that they did so specifically in order to raise up their children and 
24.5% for other family reasons). Only 4% of married women working part- 
time declared that they wished to work more but that they did not find a 
full-time job. Since women working part-time have lower gross hourly 
wages than women working full-time at most level of education and 
types of job considered (see Tab.6.15 and 6.16 in Appendix II) and family 
reasons are the most important factors affecting the decision of working
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part-time for the married women belonging to our sample, one can state 
that "family needs" bear an important role in determining the level of pay of 
German married women via their effects on part-time working.
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6.3.2.2 - Transition in employment status and analysis of wage
differential by gender
This sub-section is devoted to analyse whether the women in the sample 
are characterized by continuity in the employment status over the waves 
analysed. We will investigate whether employed women still stay employed 
over the period analysed and if they stay in full-time or part-time 
employment, or if they become not employed. We will also analyse whether 
in the sample used one can find wage differentials by gender.
There is evidence of persistence in employment since the data available 
show that those women who were employed in week preceding 1987 
interview, 90.1% were employed also in week before 1986 interview (98% 
sometimes during year 1986) and 90.1% have been employed also in week 
preceding 1988 interview.
Tab. 6.17 below contains data on job mobility for women working in 
1984. Married women who were working part-time in year 1984 are 
characterized by a decreasing percentage of part-timers and an 
increasing presence of full-timers amongst them, and after 4 years 13.5% of 
them were no more part of the labour force. This while amongst full- 
timers in 1984, there is an increasing tendency towards part-time work 
(in 1988, 17.4% of them worked part-time) and a decrease in the
percentage of women still working full-time (if in 1985, 81% of full-timers 
in 1984 were still working in a full-time job, this percentage fell to 64% in 
1988, as one can see from Tab.6.17.b).
Of all employed women in 1984, 17% were not employed in year 1988 
(Tab.6.17.c) and of those who were not employed in year 1984, 75% were 
still not employed after four years.
172
Tab.6.17.a - Job Mobility since 1984 for part-timers women in 1984 (*) (%
on total of 223 part-timers)
Part-timers FuU-timers Not-employed
Years n % n % n %
1985 180 80.7 20 9.0 14 6.3
1986 160 71.7 22 9.9 27 12.1
1987 161 72.2 30 13.5 25 11.2
1988 156 70.0 32 14.3 30 13.5
Tab.6.17.b - Job Mobility since 1984 for full-timers women in 1984 (*) (%
on total of 242 full-timers)
Part-timers Full-timers Not-employed
Years n % n % n %
1985 22 9.1 197 81.4 18 1A
1986 29 12.0 186 76.9 23 9.5
1987 37 15.3 168 69.4 34 14.0
1988 42 17.4 154 63.6 43 17.8
Tab.6.17.c - Job Mobility since 1984 for working women in 1984 (*) (%
on total of 579 working women)
Part-timers Full-timers Not-employed
Years n % n % n %
1985 262 45.3 221 38.2 53 9.2
1986 223 38.5 217 37.5 75 13.0
1987 249 43.0 208 35.9 87 15.0
1988 259 44.7 193 33.3 99 17.1
(*) Our computations on the German SocioEconomic Panel
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Tab.6.17.d - Job Mobility since 1984 for not working women in 1984
(*)(% on total of 590 not working women)
Part-timers Full-timers Not-employed
Years n % n % n %
1985 42 7.1 13 2.2 507 85.9
1986 41 6.9 19 3.2 494 83.7
1987 65 11.0 23 3.9 464 78.6
1988 80 13.6 28 4.7 445 75.4
(*) Our computations on the German SocioEconomic Panel
Turning to the analysis of wage differentials by gender, in Tab. 6.18 one 
can observe the level of gross earnings and of gross hourly wages for 
women in different birth cohorts from 1986 to 1988, while Tab.6.19 shows 
the same figures for women and men having different level of education 
referred to year 1987. From Tab.6.19 one can notice the persistence of 
a high wage differential by gender (taking the level of education as 
given) across full-timers and part-timers. The same holds true if one 
compares mean gross hourly wages by sex for manual workers, public 
workers, self-employed, clerical workers (Tab.6.15) and for all part-timers 
and full-timers workers (Tab.6.16). As we expected the lower difference 
by gender in mean gross hourly wages is to be found amongst public 
workers. Still in 1988 women’s gross wages as a percentage of men’s 
were 76% in full-time jobs and 58% in part-time jobs, in 1987 women’s 
wages in full-time public workers jobs were 90% of those of men’s while in 
full-time clerical jobs they were 64.2% of those of men in the same 
position. The greatest differential is to be found amongst self-employed 
(see Tab.6.15, for data on wages and earnings mobility refer to Ch.7).
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Section 6.4 - The econometric model and its application to the
available data set
One of the aims of the application of the theoretical model 
described in Chapter 4 to U.K. and German data is to show how the 
results change when one relaxes the assumption of intertemporal 
separability of the lifetime budget constraint.
In the application of our theoretical model we do not account for 
fixed costs related to the presence of young children in the family in 
the budget constraint given to lack of data. We do assume perfect 
capital market and we do not assume endogenous fertility in this 
model. The included child status variables are not in the model only 
to improve the Standard Errors of income and wage effects.1 We include 
child status variables in the utility function as factors affecting 
leisure and consumption because, consistently with time-allocation 
models we deem younger children more mother's time intensive and we 
consider older children as increasing the consumption in the family. 
We are aware of the possible bias in the child status variables 
coefficients due to the correlation between the included exogenous 
child status variables and the labour supply decisions. We cannot rule 
out the "fertility bias" by limiting our analysis to one period and by 
considering dummies referred to children older than one, because our 
model is a dynamic model of labour supply, where we take into account 
also past and forward values for work experience and wages. Over the 
life cycle it is difficult to claim that fertility and labour supply 
are not simultaneously determined or that there are not omitted 
variables affecting both fertility and labour supply choices leading 
to possible bias of the child status variables included in the model. 
By first differencing one can rule out the bias arising because of
1 On the different reasons for introducing child status variables in 
models of female labour supply refer to NaLkamura and Nakamura (1990).
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unobservable fixed effects affecting both child status variables and 
female labour supply decisions, as suggested by Nakamura and Nakamura 
(1985a, 1989). However, we force fertility to be exogenous in our
simplified model of female labour supply whose main aim, as already 
stressed, is to endogeneize wages breaking the assumption of 
intertemporal separability of the lifetime budget constraint.
More educated women will, according to our model, have a higher 
accumulated human capital and so given the positive impact of this 
variable on their wages they are expected to have a higher probability 
of participation in the labour market. However, consistently with the 
evidence surveyed in Chapter 3, we expect more educated women to spend 
more time in child care than other women. It could be interesting to 
test whether, amongst married women with a young child, the human 
capital-wage effect prevails on the higher inputs of mother’s time for 
more educated women. In general we expect that the presence of a young 
child in the family on her mother’s labour supply will differ 
according to her past work experience and her level of education.
The estimation of the model presented in Chapter 4 can be done in 4
steps, if one observes data on the household’s consumption, as well as
2
data on female labour supply:
1) estimation of a Probit on the probability of employment of the 
married women included in the sample;
2) estimation of the log wage equation implied by the theoretical 
model and corrected for selection bias;
3) estimation of log of Consumption equation to substitute away the 
marginal utility of wealth term from the log-leisure equation;
4) 2 stage least squares or Tobit estimation of the log leisure demand
2
We do observe both female labour supply and household’s consumption 
in the British data but the available panel data for Germany does not 
contain data on household’s consumption as we have discussed in the 
previous sections.
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equation 9.a from 8’’ presented in Chapter 4, assuming that all the 
effects of consumption on leisure demand come directly through the 
actual or predicted consumption (C) and not through the observed 
factors affecting it (B).
H - 1
---- r logC + (l/fa-l))log[W + (0 + 0 EDUC )We (T-Le )]
a - 1 i,t i,t 2 4 i 1 , t ♦! l,t + l
-(a/(a-lj)Q - (l/fa-ljc 9.a
l.t i,it
l o g L i , t
= c logC + c logW + c (0 + 0 EDUC )+ c w' + c (T-L* )
1 6  i,t 2 6  i,t 3 2 4 1 4 l,t+l 5 i,t + l
+c Q + c 9-b
6 i,t i,lt
where
L = (T - h ) = leisure hours for married woman i in period t;
= consumption of the i-th woman’s household in period t;
(1/ft-lft = intertemporal substitution elasticity. Strict concavity of 
the utility function in Chapter 4 requires that a is less than 1.
W = wage for woman i at time t;
EDUC = level of education for woman i; 
i
W* « expected level of forward wages for woman i;
i,t*i r
T-Le = expected forward hours of work for woman i; 
iPt*i r
H = observed factors affecting leisure (demographics, level of 
i.t
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husband’s education, level of unemployment in the region...) 
e = unobserved factors affecting leisure.
1 | It
In this stage one can test for the significance of the predicted against the 
actual measures for wages and consumption in the right hand side of the 
model and estimate also a loglinear approximation of (9.a), i.e equation (9.b) 
above.
The estimation of the Structural form 9.a will allow us to recover 
estimates of important parameters like the intertemporal substitution 
elasticiy 1 /(cx-1) and the substitution parameter *; and to carry out 
comparisons with other analyses.
As we will discuss more in depth in Ch. 9, when dealing with the 
German panel data, the estimation of the leisure demand equation (8’) 
in Section 4.1 (Chapter 4), for our model is more difficult if one
cannot observe the household’s consumption. In this case it is not
possible to substitute away 0 (the marginal utility of net worth in
equation 8’ of Chapter 4) from the Consumption equation, and we are
left with the following structural form to be estimated:
= (l*-l))log*lit. (l/^-lJlog[Wi t * 0 2 ♦ 6, E D U C ^ U ^ . a - L ^ J ]
-(a/fe-l))il - (lyfa-lfic 9.c
7 i,t \ v l>lt
If one assumes that tf^+'fis constant over time for each individual
t.t
one can use a fixed effect approach and first differences. However, 
the presence in the Right hand side of equation (9.c) above of forward 
terms in wages and hours of work makes it necessary to use
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Instrumental Variables.
On the other hand one can use a random effect approach and proxy 
♦ with all lags and leads of other variables considered as strictly 
* * *
exogenous to the participation decision of married women. Hujer and 
Schnabel (1990) in their dynamic model on female labour supply in West 
Germany have used fertility and household’s income to proxy the 
marginal utility of net worth. One can question whether it is a 
stronger assumption to assume exogeneity of fertility to married 
women's labour supply rather than considering ^   ̂constant over time.
In Chapter 9 we estimate a quasi-reduced form of the life cycle 
model of female labour supply, with the effect of current employment 
decision on forward wages which enters the payoff function of current 
employment and a bivariate probit for the employment probability and 
the probability of working full-time, by using one wave of the German 




As mentioned in the previous Sections we will estimate the model 
also by using cohort proxies for lagged and forward explanatory 
variables instead of the individual observations provided by the 
Panel.
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Section 6.5 - CONCLUSIONS
In this Chapter (Section 6.1) we have analysed the advantages 
and disadvantages of genuine panel and pseudo panel data which 
have been used to estimate most of the Frisch demand models of 
labour supply surveyed in Part I. In the application of our 
dynamic model of female labour supply described in Chapter 4, we
will use one cross section for the U.K. (Family Expenditure Survey
data - FES) and one wave of the German SocioEconomic Panel (SEP) 
enriched with cohort proxies (from FES and SEP data) or individual 
panel observations (from SEP data) for the lagged and forward 
values of the explanatory variables included in the model. In 
Section 6.2.2, we have described how cohort proxies have been 
constructed. We should notice that, as stressed when dealing with 
pseudo panel data in Section 6.1, the constructed cohort proxies 
have the disadvantage of reducing the underlying variation of the 
individual explanatory variables proxied, since they have been 
constructed by using cohort means.
We have described the data set and the samples used in
Sections 6.2 and 6.3. In the latter Section we have devoted
particular attention to the analysis of the change in employment 
status experienced by the German married women in our sample over 
different waves (Section 6.3.2.2).
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In Section 6.4, we have described the difficulties which 
arise when we try to estimate the dynamic model on labour supply 
presented in Chapter 4 on data which do not contain information on 
household’s consumption (and this is the case for the German data 
set used). On the other hand, when household's consumption data 
are available (as in the case of U.K. data) we have shown the 
different steps which lead to the estimation of a structural form 
for our model.
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A P P E N D I X  I
INDEX OF THE VARIABLES USED
DEMOGRAPHIC VARIABLES
AGE = a g e  o f  m a r r i e d  w o m e n ;
AGESQ =  a g e  o f  m a r r i e d  w o m e n  s q u a r e d ;
COHORT = 1 i f  wom en a r e  a g e d  f r o m  2 5  t o  2 9 i n  1 9 8 7
=  2  i f  w om en a r e  a g e d  f r o m  3 0  t o  3 4  i n  1 9 8 7
= 3 i f  w om en a r e  a g e d  f r o m  3 5  t o  3 9  i n  1 9 8 7
= 4 i f  w om en  a r e  a g e d  f r o m  4 0  t o  4 4  i n  1 9 8 7
= 5 i f  w om en a r e  a g e d  f r o m  4 5  t o  4 9 i n  1 9 8 7
= 6 i f  w om en a r e  a g e d  f r o m  5 0  t o  5 4  i n  1 9 8 7 ;
GEBJAHR = b i r t h  y e a r  o f  w i f e
D 0 1  =  dummy v a r i a b l e  t a k i n g  t h e  v a l u e  o f  o n e  i f  t h e
y o u n g e s t  c h i l d  i n  t h e  f a m i l y  i s  o n e  y e a r  o l d  o r  
y o u n g e r ,
e q u a l  t o  0 o t h e r w i s e ;
D 2 3  =  dummy v a r i a b l e  t a k i n g  t h e  v a l u e  o f  o n e  i f  t h e
y o u n g e s t  c h i l d  i n  t h e  f a m i l y  i s  a g e d  f r o m  2 t o  3 ,
e q u a l  t o  0 o t h e r w i s e ;
D 4 5  =  dummy v a r i a b l e  t a k i n g  t h e  v a l u e  o f  o n e  i f  t h e
y o u n g e s t  c h i l d  i n  t h e  f a m i l y  i s  a g e d  f r o m  4 t o  5 ,
e q u a l  t o  0 o t h e r w i s e ;
D 6 1 0  =  dummy v a r i a b l e  t a k i n g  t h e  v a l u e  o f  o n e  i f  t h e
y o u n g e s t  c h i l d  i n  t h e  f a m i l y  i s  a g e d  f r o m  6 t o  1 0 ,
e q u a l  t o  0 o t h e r w i s e ;
D 1 1 1 5 =  dummy v a r i a b l e  t a k i n g  t h e  v a l u e  o f  o n e  i f  t h e
y o u n g e s t  c h i l d  i n  t h e  f a m i l y  i s  a g e d  f r o m  1 1  t o  1 5 ,
e q u a l  t o  0 o t h e r w i s e ;
NK ID *  n u m b e r  o f  c h i l d r e n  a g e d  l e s s  t h a n  1 5  i n  t h e  f a m i l y  i n ­
y e a r  1 9 8 7 ;
AGEH = a g e  o f  h u s b a n d .
HEALTH OF WOMEN
IM PH = degree of impediment of health in carrying out day-to-day
activities (job or training)
= 1 no impediment 
= 2 a little 
= 3 substantial
CRILL = 1 if the person interviewed suffered for at least one year or
chronically from specific complaints or illness 
= 0 otherwise
HANDC = 1 if person interviewed has been officially certified as having 
a reduced capacity to work or being severely handicapped,
= 0 otherwise
EMPLOYMENT VARIABLES REFERRED TO WIVES
PAR84 = 1 If woman interviewed has been employed during 
week preceding 1984 interview,
= 0 otherwise;
PAR85 = 1 If woman interviewed has been employed during
week preceding 1985 interview,
= 0 otherwise;
PAR86 = 1 If woman interviewed has been employed during
week preceding 1986 interview,
= 0 otherwise;
PAR87 = 1 If woman interviewed has been employed during
week preceding 1987 interview,
= 0 otherwise;
PAR88 = 1 If woman interviewed has been employed during
week preceding 1988 interview,
= 0 otherwise;
PAR86F = 1 If woman interviewed has been full-time employed 
during week preceding 1986 interview, (*)
= 0 otherwise;
PAR86P = 1 If woman interviewed has been part-time employed 
during week preceding 1986 interview, (**)
= 0 otherwise;
PAR87F = 1 If woman interviewed has been full-time employed 
during week preceding 1987 interview, (*)
= 0 otherwise;
(*) if she states to be working full-time and works 35 hours 
or more in the week before the interview
(**) if she states to be working part-time and works less 
than 35 hours in the week before the interview
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P A R 8 7 P  = 1 I f  w om an i n t e r v i e w e d  h a s  b e e n  p a r t - t i m e  e m p l o y e d  
d u r i n g  w e e k  p r e c e d i n g  1 9 8 7  i n t e r v i e w ,
= 0 o t h e r w i s e ;
P A R 8 8 F  = 1 I f  w om an  i n t e r v i e w e d  h a s  b e e n  f u l l - t i m e  e m p l o y e d  
d u r i n g  w e e k  p r e c e d i n g  1 9 8 8  i n t e r v i e w ,
= 0 o t h e r w i s e ;
P A R 8 8 P  = 1 I f  w om an i n t e r v i e w e d  h a s  b e e n  p a r t - t i m e  e m p l o y e d  
d u r i n g  w e e k  p r e c e d i n g  1 9 8 8  i n t e r v i e w ,
=  0 o t h e r w i s e ;
E X P 8 6  = 1 I f  t h e  w om an  i n t e r v i e w e d  h a s  b e e n  w o r k i n g
s o m e w h e n  d u r i n g  y e a r  1 9 8 6  ( e v e n  i f  n o t  w o r k i n g  i
w e e k  p r e c e d i n g  1 9 8 6  i n t e r v i e w ) .
= 0 o t h e r w i s e ;
E X P 8 7  = 1 I f  t h e  w om an i n t e r v i e w e d  h a s  b e e n  w o r k i n g
s o m e w h e n  d u r i n g  y e a r  1 9 8 7  ( e v e n  i f  n o t  w o r k i n g  i:
w e e k  p r e c e d i n g  1 9 8 7  i n t e r v i e w ) .
= 0 o t h e r w i s e ;
WORK86 = m e a n  e m p l o y m e n t  r a t e  ( r e f e r r e d  t o  w e e k  p r e c e d i n g  
1 9 8  6 i n t e r v i e w )  f o r  w o m en  i n  t h e  s a m p l e  i n  d i f f e r e n t  c o h o r t  
g r o u p s  a n d  f o r  d i f f e r e n t  a g e  o f  t h e  y o u n g e s t  c h i l d ,  u s e d  t o
c o n s t r u c t  a  c o h o r t  p r o x y  f o r  p a s t  w o r k  e x p e r i e n c e ,
WORX88 =  m e a n  e m p l o y m e n t  r a t e  ( r e f e r r e d  t o  w e e k  p r e c e d i n g
1 9 8 8  i n t e r v i e w )  f o r  w o m en  i n  t h e  s a m p l e  i n  d i f f e r e n t  c o h o r t  
g r o u p s  a n d  f o r  d i f f e r e n t  a g e  o f  t h e  y o u n g e s t  c h i l d ,  u s e d  t o
c o n s t r u c t  a  c o h o r t  p r o x y  f o r  f o r w a r d  w o r k  e x p e r i e n c e ,
WOR86 = m e a n  e m p l o y m e n t  r a t e  ( r e f e r r e d  t o  y e a r  1 9 8  6 i . e .  b y
u s i n g  E X 8 6  v a r i a b l e )  f o r  w o m e n  i n  t h e  s a m p l e  i n  d i f f e r e n t  
c o h o r t  g r o u p s  a n d  f o r  d i f f e r e n t  a g e  o f  t h e  y o u n g e s t  c h i l d ,  
u s e d  t o  c o n s t r u c t  a n o t h e r  c o h o r t  p r o x y  f o r  t h e  i n d i v i d u a l  
p a s t  w o r k  e x p e r i e n c e ,
WOR88 =  m e a n  e m p l o y m e n t  r a t e  ( r e f e r r e d  t o  y e a r  1 9 8 8  s i n c e  
E X 8 8  i s  n o t  y e t  a v a i l a b l e  w e  u s e d  E X 87  s o  i t  i s  l e s s  
r e l i a b l e  t h a n  W O R K 8 8 ) fo r  w o m e n  i n  t h e  s a m p l e  i n  d i f f e r e n t  
c o h o r t  g r o u p s  a n d  f o r  d i f f e r e n t  a g e  o f  t h e  y o u n g e s t  c h i l d ,  
u s e d  t o  c o n s t r u c t  a n o t h e r  c o h o r t  p r o x y  f o r  t h e  i n d i v i d u a l  
f o r w a r d  w o r k  e x p e r i e n c e ,
VF83 *  m o n t h s  i n  f u l l - t i m e  e m p l o y m e n t  f o r  w o m e n  i n t e r v i e w e d  
i n  y e a r  1 9 8 3 ;
VP83 =  m o n t h s  i n  p a r t - t i m e  e m p l o y m e n t  f o r  w o m e n  interviewed 
i n  y e a r  1 9 8 3 ;
V F 8 4  = m o n t h s  i n  f u l l - t i m e  e m p l o y m e n t  f o r  w o m e n  i n t e r v i e w e d
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V P 8 4  = m o n t h s  i n  p a r t - t i m e  e m p l o y m e n t  f o r  w om en i n t e r v i e w e d  
i n  y e a r  1 9 8 4 ;
V F 8 5  = m o n t h s  i n  f u l l - t i m e  e m p l o y m e n t  f o r  wom en i n t e r v i e w e d  
i n  y e a r  1 9 8 5 ;
V P 8 5  = m o n t h s  i n  p a r t - t i m e  e m p l o y m e n t  f o r  w om en i n t e r v i e w e d  
i n  y e a r  1 9 8 5 ;
V F 8 6  = m o n t h s  i n  f u l l - t i m e  e m p l o y m e n t  f o r  w om en i n t e r v i e w e d  
i n  y e a r  1 9 8 6 ;
V P 8 6  = m o n t h s  i n  p a r t - t i m e  e m p l o y m e n t  f o r  w om en i n t e r v i e w e d  
i n  y e a r  1 9 8  6 ;
V F 8 7  = m o n t h s  i n  f u l l - t i m e  e m p l o y m e n t  f o r  w om en i n t e r v i e w e d  
i n  y e a r  1 9 8 7 ;
V P 8 7  = m o n t h s  i n  p a r t - t i m e  e m p l o y m e n t  f o r  w om en i n t e r v i e w e d  
i n  y e a r  1 9 8 7 ;
O RE87 = h o u r s  w o r k e d  i n  y e a r  1 9 8 7  b y  e a c h  wom an i n t e r v i e w e d  
( c o n s t r u c t e d  b y  m u l t i p l y i n g  m o n t h s  i n  p a r t - t i m e  w o r k  a n d  i n  
f u l l - t i m e  w o r k  d u r i n g  y e a r  1 9 8 7  b y  t h e  n u m b e r  o f  h o u r s  s h e  
a c t u a l l y  w o r k e d  i n  w e e k  p r e c e d i n g  1 9 8 7  i n t e r v i e w  o r  b y  t h e  
a v e r a g e  n u m b e r  o f  h o u r s  w om en i n  t h e  s a m p l e  w o r k e d  i f  i n  
f u l l - t i m e  w o r k  o r  i n  p a r t - t i m e  w o r k ) ;
O R 8 7 F  = h o u r s  o f  w o r k  i n  f u l l - t i m e  j o b s  o f  w om en  i n t e r v i e w e d  
d u r i n g  y e a r  1 9 8 7 ;
O R 87P  = h o u r s  o f  w o r k  i n  p a r t - t i m e  j o b s  o f  w om en i n t e r v i e w e d  
d u r i n g  y e a r  1 9 8 7 ;
D P 4 1  = h o u r s  w o r k e d  o n  a v e r a g e  b y  e a c h  woman i n  w e e k  
p r e c e d i n g  1 9 8 7  i n t e r v i e w  ( t h e y  i n c l u d e  a l s o  o v e r t i m e  w o r k ) ;
D P 4 4 0 1  = g r o s s  e a r n i n g s  ( m o n t h l y  a v e r a g e )  f o r  m o n t h  
p r e c e d i n g
1 9 8 7  i n t e r v i e w  f o r  w o m en ;
D P 4 4 0 2  = n e t  e a r n i n g s  ( m o n t h l y  a v e r a g e )  f o r  m o n t h  p r e c e d i n g
1 9 8 7  i n t e r v i e w  f o r  w o m en ;
WAGW = w i f e ' s  n e t  h o u r l y  w a g e  f o r  m o n t h  p r e c e d i n g  1 9 8 7  
i n t e r v i e w  = D P 4 4 Q 2 /  ( 4 * D P 4 1 ) ;
LOGW = l o g  o f  WAGW;
GROSW = w i f e ' s  g r o s s  h o u r l y  w a g e  f o r  m o n th  p r e c e d i n g  1 9 8 7  
i n t e r v i e w  = D P 4 4 0 1 / ( 4 * D P 4 1 ) ;
LOGWG = log Of GROSW;
in year 1984;
WAG86 = m e a n  n e t  h o u r l y  w a g e  i n  1 9 8 6  c o n s t r u c t e d  b y  u s i n g  
c o h o r t ,  l e v e l  o f  e d u c a t i o n  (P E R S C 3) u s e d  t o  c o n s t r u c t  a  
c o h o r t  p r o x y  f o r  i n d i v i d u a l  w a g e s ;
H A G 2 8 6  = m e a n  n e t  h o u r l y  w a g e  i n  1 9 8 6  c o n s t r u c t e d  b y  u s i n g  
c o h o r t ,  l e v e l  o f  e d u c a t i o n  (P E R S C 2) u s e d  t o  c o n s t r u c t  a  
c o h o r t  p r o x y  f o r  i n d i v i d u a l  w a g e s ;
WA86 =  m e a n  g r o s s  h o u r l y  w a g e  i n  1 9 8 6  c o n s t r u c t e d  b y  u s i n g  
c o h o r t ,  l e v e l  o f  e d u c a t i o n  (P E R S C 3) u s e d  t o  c o n s t r u c t  a  
c o h o r t  p r o x y  f o r  i n d i v i d u a l  w a g e s ;
WAG88 = m e a n  n e t  h o u r l y  w a g e  i n  1 9 8 8  c o n s t r u c t e d  b y  u s i n g  
c o h o r t ,  l e v e l  o f  e d u c a t i o n  (P E R S C 3) u s e d  t o  c o n s t r u c t  a  
c o h o r t  p r o x y  f o r  i n d i v i d u a l  w a g e s ;
WA88 = m e a n  g r o s s  h o u r l y  w a g e  i n  1 9 8 8  c o n s t r u c t e d  b y  u s i n g  
c o h o r t ,  l e v e l  o f  e d u c a t i o n  (P E R S C 3) u s e d  t o  c o n s t r u c t  a  
c o h o r t  p r o x y  f o r  i n d i v i d u a l  w a g e s ;
WHRSW = w e e k l y  n u m b e r  o f  h o u r s  w o m e n  i n t e r v i e w e d  w i s h e d  t o  
w o r k  i n  y e a r  1 9 8 7 ;
C 0 N S 1  = 1 i f  WHRSW > D P 4 1 ,
= 0 o t h e r w i s e ;
CONS2 «  1 i f  WHRSW < D P 4 1 ,
= 0 o t h e r w i s e ;
C 0 N S 3  = 1 i f  WHRSW = D P 4 1 ,
= 0 o t h e r w i s e ;
LMKTP =  1 i f  w om an w o r k s  p a r t - t i m e  i n  1 9 8 7  b e c a u s e  s h e  
c a n n o t  f i n d  f u l l - t i m e  j o b ;
= 0 o t h e r w i s e ;
EDUCP =  1 i f  w om an w o r k s  p a r t - t i m e  i n  1 9 8 7  b e c a u s e  s h e
d o e s  n o t  w a n t  t o  o r  c a n n o t  i n  o r d e r  t o  g r o w  u p  h e r  
c h i l d r e n ;
= 0 o t h e r w i s e ;
FAMP = 1 i f  w om an w o r k s  p a r t - t i m e  i n  1 9 8 7  b e c a u s e  o f  
o t h e r  f a m i l y  r e a s o n s ,
=  0 o t h e r w i s e ;
L E I S P  = 1 i f  w om an w o r k s  p a r t - t i m e  i n  1 9 8 7  b e c a u s e  s h e  
w a n t s  m o r e  f r e e  t i m e ;
= 0 o t h e r w i s e ;
OTHP = 1 i f  w om an w o r k s  p a r t - t i m e  i n  1 9 8 7  b e c a u s e  o f  o t h e r  
r e a s o n s ,
= 0 o t h e r w i s e ;
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D ISC O  = I s c o  c o d e  o f  j o b  o f  w i f e ;
DIWEGENER, DISCOU a n d  DISCOH = s o c i a l  s c a l e  f o r  w i f e ' s
o c c u p a t i o n ;
M A N W  = 1 i f  woman i s  e m p l o y e d  a s  m a n u a l  w o r k e r ,
= 0 o t h e r w i s e ;
C L E R K W  = 1 i f  woman i s  e m p l o y e d  a s  w h i t e  c o l l a r ,
= 0 o t h e r w i s e ;
P U B W  = 1 i f  woman i s  e m p l o y e d  a s  P u b l i c  S e c t o r  e m p l o y e e ,
= 0 o t h e r w i s e ;
SELFW = 1 i f  woman i s  s e l f - e m p l o y e d ,
= 0 o t h e r w i s e ;
APPW = 1 i f  woman i s  a p p r e n t i c e ,
= 0 o t h e r w i s e ;
ATTW = o c c u p a t i o n a l  s t a t u s  o f  w i f e :
= 1 i f  w o r k i n g  f u l l - t i m e  
= 2 i f  w o r k i n  p a r t - t i m e  
= 3 i f  i n  v o c a t i o n a l  t r a i n i n g  
= 4 i f  i r r e g u l a r  o r  c a s u a l  e m p l o y e d  
= 5 i f  r e g i s t e r e d  a s  u n e m p l o y e d  
= 7 i f  n o t  a c t i v e .
NEMP = n u m b e r  o f  e m p l o y e e s  i n  f i r m  w h e r e  w om an i n t e r v i e w e d
w o r k s
= 1 l e s s  t h a n  2 0
= 2 2 0 - 1 9 9
= 3 2 0 0 - 1 9 9 9
= 4 2 , 0 0 0  a n d  m o r e
= 5  n o t  e m p l o y e d  o r  s e l f - e m p l o y e d
E D U C A T I O N
EDUC = y e a r s  o f  s c h o o l i n g  o f  w i f e ;
EDUCH = y e a r s  o f  s c h o o l i n g  o f  h u s b a n d ;
REAL = 1 i f  t h e  woman i n t e r v i e w e d  h a s  R e a l s c h u l e  ( i . e .  
i n t e r m e d i a t e  l e v e l  o f  e d u c a t i o n )  a s  h e r  
h i g h e s t  l e v e l  o f  e d u c a t i o n ,
= 0 o t h e r w i s e ;
A B I T  = 1 i f  t h e  woman i n t e r v i e w e d  h a s  A b i t u r  ( i . e .  
G y m n a s iu m )  a s  h e r  
h i g h e s t  l e v e l  o f  e d u c a t i o n ,
= 0 o t h e r w i s e ;
DBRANCHE = sector of employment for wife;
Ü N I V  =
F A C H O
F A C H U
L E H R E
B E R U F
B R F A
C I V
PUB
A B F A  =
U N F A  =
B R L E  =






1 i f  t h e  w om an i n t e r v i e w e d  h a s  U n i v e r s i t y  
D e g r e e  a s  h e r  
h i g h e s t  l e v e l  o f  e d u c a t i o n ,
0 o t h e r w i s e ;
= 1 i f  t h e  w om an i n t e r v i e w e d  h a s  T e c h n i c a l  C o l l e g e  
a s  h e r  h i g h e s t  l e v e l  o f  e d u c a t i o n ,
= 0 o t h e r w i s e ;
= 1 i f  t h e  w om an i n t e r v i e w e d  h a s  S p e c i a l i z e d  T e c h n i c a l  
T r a i n i n g
a s  h e r  h i g h e s t  l e v e l  o f  e d u c a t i o n ,
= 0 o t h e r w i s e ;
= 1 i f  t h e  w om an i n t e r v i e w e d  h a s  A p p r e n t i c e s h i p ,
= 0 o t h e r w i s e ;
= 1 i f  t h e  w om an i n t e r v i e w e d  h a s  c o m p l e t e d  G e n e r a l  
V o c a t i o n a l  T r a i n i n g ,
= 0 o t h e r w i s e ;
= 1 i f  FACHU EQ 1 o r  B e r u f  e q u a l  1 ;
= 0 o t h e r w i s e ;
= 1 i f  t h e  w om an i n t e r v i e w e d  h a s  c o m p l e t e d  C i v i l  
S e r v a n t  T r a i n i n g ,
= 0 o t h e r w i s e ;
= 1 i f  t h e  w om an i n t e r v i e w e d  h a s  c o m p l e t e d  a  
P u b l i c  H e a l t h  S c h o o l ,
= 0 o t h e r w i s e ;
1 i f  p e r s o n  i n t e r v i e w e d  h a s  a n  i n t e r m e d i a t e  l e v e l  o f  
e d u c a t i o n ;  = 0 o t h e r w i s e ;
1 i f  p e r s o n  i n t e r v i e w e d  h a s  U n i v e r s i t y  o r  T e c h n i c a l  
C o l l e g e  D e g r e e ; =  0 o t h e r w i s e ;
1 i f  p e r s o n  i n t e r v i e w e d  h a s  v o c a t i o n a l  t r a i n i n g  o r  
a p p r e n t i c e s h i p , ^  0 o t h e r w i s e ;
(E D U C * P A R 8 6 F );
= (E D U C * P A R 8 6 );
= (E D U C * O R E 8 6 );
= (E D U C *O R E85) ;
= (E D U C * O R E 8 4 );
= 1 i f  EDUC l e s s  o r  e q u a l  12  
= 2 i f  EDUC g r e a t e r  t h a n  12  a n d  l e s s  t h a n  1 7
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-  3 i f  EDUC g r e a t e r  o r  e q u a l  1 7 ;
P E R SC 3 = 1 i f  EDUC l e s s  o r  e q u a l  12
= 2 i f  EDUC g r e a t e r  t h a n  1 2  a n d  l e s s  o r  e a u a l  1 7
= 3 i f  EDUC g r e a t e r  o r  e q u a l  1 9 .
HOUSEHOLD VARIABLES
HUNOCC = 1 i f  h u s b a n d  u n e m p l o y e d ,
= 0 o t h e r w i s e ;
P A R 87H  = 1 i f  h u s b a n d  e m p l o y e d ,
= 0 o t h e r w i s e ;
MANH = 1 i f  h u s b a n d  i s  e m p l o y e d  a s  m a n u a l  w o r k e r ,
= 0 o t h e r w i s e ;
CLERKH = 1 i f  h u s b a n d  i s  e m p l o y e d  a s  w h i t e  c o l l a r ,
= 0 o t h e r w i s e ;
PUBH = 1 i f  h u s b a n d  i s  e m p l o y e d  a s  P u b l i c  S e c t o r  e m p l o y e e ,
= 0 o t h e r w i s e ;
SELFH = 1 i f  h u s b a n d  i s  s e l f - e m p l o y e d ,
= 0 o t h e r w i s e ;
APPH =  1 i f  h u s b a n d  i s  a p p r e n t i c e ,
= 0 o t h e r w i s e ;
ATTH = o c c u p a t i o n a l  s t a t u s  o f  h u s b a n d :
=  1 i f  w o r k i n g  f u l l - t i m e  
=  2 i f  w o r k i n  p a r t - t i m e  
= 3 i f  i n  v o c a t i o n a l  t r a i n i n g  
= 4 i f  i r r e g u l a r  o r  c a s u a l  e m p l o y e d  
= 5 i f  r e g i s t e r e d  a s  u n e m p l o y e d  
=  7 i f  n o t  a c t i v e .
I N C 8 7 F  =  n e t  i n c o m e  o f  t h e  f a m i l y ,  e x c l u d i n g  w i f e ' s  s a l a r y ;
OY =  o t h e r  h o u s e h o l d ' s  i n c o m e  ( i n c l u d i n g  a l s o  i n c o m e  f r o m  
l e t  a n d  l e a s e ) ;
NETINM = I N C F 8 7 / 1 0 0 ;
N E T IN Y  «  y e a r l y  n e t  i n c o m e  ( d i v i d e d  b y  1 , 0 0 0 ) ;
LET1 =  1 i f  h o u s e h o l d  r e c e i v e d  i n c o m e  f r o m  l e t  a n d  l e a s e  i n  
1 9 8 7 ,
=  0 o t h e r w i s e ;
LETY = g r o s s  a n n u a l  i n c o m e  f r o m  l e t  a n d  l e a s e  o f  t h e  f a m i l y  
i n  y e a r  1 9 8 7 ;
L E T M  = g r o s s  m o n t h l y  i n c o m e  f r o m  l e t  a n d  l e a s e  o f  t h e  f a m i l y  
i n  y e a r  1 9 8 7 ;
S P L E Y  = y e a r l y  m a i n t e n a n c e  a n d  o t h e r  c o s t  o f  h o u s e s  i n  l e t  
a n d  l e a s e
b e l o n g i n g  t o  t h e  f a m i l y ,  d i v i d e d  b y  1 0 0 0  i n  1 9 8 7 ;
S P L E M  = m o n t h l y  m a i n t e n a n c e  a n d  o t h e r  c o s t  o f  h o u s e s  i n  l e t  
a n d  l e a s e
b e l o n g i n g  t o  t h e  f a m i l y ,  d i v i d e d  b y  1 0 0  i n  1 9 8 7 ;
I N C L E M  = n e t  m o n t h l y  i n c o m e  f r o m  l e t  a n d  l e a s e  o f  t h e  f a m i l y
i n  y e a r  1 9 8 7 ;
I N C L E Y  = n e t  y e a r l y  i n c o m e  f r o m  l e t  a n d  l e a s e  o f  t h e  f a m i l y  
i n  y e a r  1 9 8 7 ;
INCY = y e a r l y  i n c o m e  f r o m  i n t e r e s t s  a n d  d i v i d e n d s  o f  
h o u s e h o l d  i n  1 9 8 7  
= 1 l e s s  t h a n  5 0 0  DM 
= 2 5 0 0 - 2 , 0 0 0  
= 3 2 , 0 0 0  -  5 , 0 0 0  
= 4 5 , 0 0 0  -  1 0 , 0 0 0  
= 5 m o r e  t h a n  1 0 , 0 0 0 ;
BABS = 1 i f  t h e r e  i s  a  b a b y  s i t t e r  t a k i n g  c a r e  o f  t h e
c h i l d r e n ,
= 0 o t h e r w i s e ;
n e e d  = 1 i f  t h e r e  a r e  i n  t h e  f a m i l y  p e o p l e  r e q u i r i n g  s p e c i a l  
a s s i s t a n c e ,
= 0 o t h e r w i s e ;
INHAl = n u m b e r  o f  i n h a b i t a n t s  i n  t h e  m e t r o p o l i t a n  a r e a  w h e r e  
f a m i l y  l i v e s  
= 0 m o r e  t h a n  5 0 0 , 0 0 0  C i t y  (C)
= 1 m o r e  t h a n  5 0 0 , 0 0 0  R e m a i n i n g  a r e a  (R) i . e .
o u t s k i r t s  o r  o t h e r  a r e a s  o f  t h e  m e t r o p o l i t a n  r e g i o n  
w h i c h  a r e  c a l l e d  " s u p p l e m e n t a r y  a r e a s "  a n d  
" m e t r o p o l i z e d  a r e a s " .
= 2 1 0 0 , 0 0 0 - 5 0 0 , 0 0 0  C 
= 3 1 0 0 , 0 0 0 - 5 0 0 , 0 0 0  R 
= 4 5 0 , 0 0 0 - 1 0 0 , 0 0 0  C
= 5 5 0 , 0 0 0 - 1 0 0 , 0 0 0  R
= 6 2 0 , 0 0 0 -  5 0 , 0 0 0  C
= 7 5 , 0 0 0 -  2 0 , 0 0 0
= 8 2 , 0 0 0 -  5 , 0 0 0
= 9 l e s s  t h a n  2 , 0 0 0
INHA2 = n u m b e r  o f  i n h a b i t a n t s  i n  a r e a  w h e r e  f a m i l y  l i v e s  
= 1 l e s s  t h a n  2 , 0 0 0  
= 2 2 , 0 0 0  -  5 , 0 0 0
= 3 5 , 0 0 0  -  2 0 , 0 0 0




H D S 1  =
H D S M  =
H D S A  =
H D S N  = 
W E L 1  =
W E L 2  -
W E L N  = 
W E L M  = 
W I L 1  =
W I L N  = 
W I L M  = 
K I D 1  *
K I D N  = 
K I D M  =
= 5 5 0 , 0 0 0  -  1 0 0 , 0 0 0
= 6 1 0 0 , 0 0 0  -  5 0 0 , 0 0 0
5 7 m o r e  t h a n  5 0 0 , 0 0 0
= b u n d e s l a n d  w h e r e  f a m i l y  l i v e s  
= 0 B e r l i n
= 1 S c h l e s w i g - H o l s t e i n  
= 2 H a m b u rg  
= 3 N i e d e r s a c h s e n  
= 4 B r e m e n
= 5 N o r d r h e i n - W e s t f a l e n  
= 6 H e s s e n
= 7 R h e i n i - P f a l z ,  S a a r l  
= 8 B a d e n - W u e r t t e m b e r  
= 9 B a y e r n
1 i f  f a m i l y  h a s  h o u s e h o l d  b e n e f i t  i n  1 9 8 7
0 o t h e r w i s e
a m o u n t  o f  h o u s e h o l d  b e n e f i t  p e r  m o n t h  ( d i v i d e d  b y  
1 0 0 )  i n  1 9 8 7
y e a r l y  a m o u n t  o f  h o u s e h o l d  b e n e f i t  ( d i v i d e d  b y  1 0 0 0 )  
i n  1 9 8 7
n u m b e r  o f  m o n t h s  o f  h o u s e h o l d  b e n e f i t  i n  1 9 8 7 ;
1 i f  f a m i l y  r e c e i v e d  s o c i a l  a s s i s t a n c e  b e n e f i t  i n  
1 9 8 7
0 o t h e r w i s e
1 i f  i t  i s  m a i n t e n a n c e  a s s i s t a n c e  b e n e f i t
0 o t h e r w i s e
m o n t h s  o f  m a i n t e n a n c e  b e n e f i t s  i n  1 9 8 7 ;  
m o n t h l y  a m o u n t  o f  m a i n t e n a n c e  b e n e f i t s  i n  1 9 8 7 ;
1 i f  h o u s e h o l d  r e c e i v e d  s p e c i a l  c a s e s  a s s i s t a n c e  
b e n e f i t  i n  y e a r  1 9 8 7 ;
0 o t h e r w i s e
m o n t h s  o f  s p e c i a l  b e n e f i t s  i n  1 9 8 7 ;
m o n t h l y  a m o u n t  o f  s p e c i a l  b e n e f i t s  i n  1 9 8 7 ;
1 i f  f a m i l y  r e c e i v e d  K i n d e r g e l d  ( b e n e f i t s  f o r  
c h i l d r e n )  i n  1 9 8 7  
0 o t h e r w i s e
n u m b e r  o f  c h i d r e n  f o r  whom r e c e i v e d  c h i l d r e n  b e n e f i t s  
i n  1 9 8 7 ;
m o n t h l y  a m o u n t  o f  c h i l d ' s  b e n e f i t s  i n  1 9 8 7  ( f o r
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a l l  c h i l d r e n ) ;
K ID A  =  ( K I D M / 1 2 ) / 1 0 0 ,  y e a r l y  c h i l d ' s  b e n e f i t s ;
GRATS =  1 i f  a t t e n d a n c e  o f  s c h o o l  b y  c h i l d r e n  i s  f r e e ;
= 0 o t h e r w i s e ;
COSTM =  m o n t h l y  c o s t  o f  s c h o o l / d a y  c a r e  f a c i l i t y  f o r  a l l  
c h i l d r e n  i n  t h e  f a m i l y :
= 1 , 1 - 5 0
= 2 5 0 - 1 0 0
= 3 1 0 0 - 2 0 0
= 4 2 0 0 - 3 0 0
= 5 3 0 0 - 4 0 0
= 6 4 0 0 - 4 2 0
D H 51 = f a m i l y  n e t  i n c o m e  ( i n c l u d i n g  w i f e ' s  w a g e )  r e f e r r e d  t o  
l a s t  m o n t h  1 9 8 7  i n t e r v i e w ;
DSTELL = c o d e  f o r  p o s i t i o n  i n  t h e  f a m i l y ,  w o m en  i n c l u d e d  i n  
o u r  s a m p l e  h a v e  a l l  p o s i t i o n  2 ( = s p o u s e  o f  h e a d  o f  t h e  
f a m i l y ) .
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T A B . 6.4 - D E S C R I P T I V E  STATISTICS ON THE S U B S A M P L E
V A R I A B L E S MEAN STANDA1
A G E  W O M A N 40.99 7.83
A G E H  {age h u s b a n d s ) 44.14 8.35
N u m b e r  of children in the
family in 1986 (NKID86) 0.93 1.02
NKID87 0.92 1.01
NKID88 0.90 1.00
EXP83 (°) 0.53 0.50
E X P 84 (°) 0.54 0.50
E X P 85 (°) 0.54 0.50
EXP86 (°) 0.56 0.50
EXP87 (°) 0.57 0.50
P A R 84 (°) 0.50 0.50
PAR85 (°) 0.52 0.50
PAR86 <°) 0.51 0.50
PAR87 (°) 0.53 0.50
P A R 88 (°) 0.54 0.50
P A R 8 7 F  (°) 0.22 0 .40
P A R 8 7 P  (°) 0.31 0.44
W O R K 86 (°) 0.51 0.18
W O R K 88 (°) 0.54 0.13
E DUC (years of schooling of
m a r r i e d  w o m e n  in the sample) 10.97 2 .44
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mean standard dev.
E D U C H  (years of s c h o o l i n g  of h u s b a n d s  of 
m a r r i e d  w o m e n  in the sample) 12.23 2.94
0.24
0.17
P A R 8 7 H  (°) 
H U N O C C  (°)
0.94
0.03
(°) As w e  h a v e  d i s c u s s e d  in the text we h a v e  u s e d  d i f f e r e n t  
m e a s u r e s  to e x p r e s s  e m p l o y m e n t  status of m a r r i e d  w o m e n  in the 
s a m p l e .  A p a r t  f o r m  W O R K 8 6  w h i c h  is a c o h o r t  c o n s t r u c t e d  
m e a s u r e  of p a s t  w o r k  e x p e r i e n c e  all the o t h e r  v a r i a b l e s  u s e d  
a b o v e  r e f e r  to the i n d i v i d u a l  inter v i e w e d .  P A R 84 (and o t h e r  
PAR** varia b l e s )  are equal to one w h e n  the w o m a n  wa s  w o r k i n g  
in w e e k  p r e c e d i n g  1984 i n t e r v i e w . E X P 8 4  is equal to one if the 
w o m a n  i n t e r v i e w e d  h a s  b e e n  w o r k i n g  s o m e w h e n  d u r i n g  
1 9 8 4 . P A R 8 7 H  is equal to 1 if the h u s b a n d  w a s  w o r k i n g  in w e e k  
p r e c e d i n g  1987 i n t e r v i e w  a n d  H U N O C C  is equal to 1 if he w a s  
u n e m p l o y e d  d u r i n g  w e e k  p r e c e d i n g  1987 interview.
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T A B .6.5 .A - E M P L O Y M E N T  R A T E S  IN W E E K  
I N T E R V I E W  BY C O H O R T
P R E C E D I N G
e m p i .r a t e s 1984 1985 1986 1987 1988
c o h o r t % n % n % n % n % n
1 958-1962 49.5 49 48.5 48 49.5 49 49.5 49 46.5 46
1 953-1957 45.5 86 46.0 87 47.1 89 48.1 91 50.8 96
1948-1952 45.9 106 53 .3 123 51.9 120 53.7 124 56.3 130
1943-1947 49.5 91 52 .7 97 51.1 94 57.1 105 57.6 106
1 938-1942 52.5 146 52.9 147 52 .9 147 53.2 148 51.4 143
1 933- 1 9 3 7 53 .7 101 56.9 107 53 .7 101 53 .7 101 55.3 104
T A B .6 .5 .B - EMPLOYMENT RATES IN 
C O H O R T
YEAR OF I NTERVIEW BY
e m p i .r a t e s 1983 1984 1985 1986 1987
c o h o r t % n % n % n % n % n
1958-1962 60.6 60 54 .6 54 54. 5 54 57.6 57 57 .6 57
1953-1957 53.4 101 49 .2 93 49. 2 93 51.8 98 55 .6 105
1948-1952 51.1 118 55 .0 127 55. 0 127 57.1 132 59..7 138
1943-1947 50.5 93 53 .8 99 53 .8 99 57.6 106 62..5 115
1 938-1942 52.5 146 54 .0 150 54. 0 150 55.8 155 53 .6 149
1 933-1937 56.9 107 56 .0 105 55. 8 105 56.9 107 55..8 105
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T A B . 6. 6  - E M P L O Y M E N T  R A T E S  IN W E E K  P R E C E D I N G  1 9 8 7
_______________I N T E R V I E W  B Y  T Y P E  O F  E D U C A T I O N
% n
R e a l s c h u l e  (Real) 54.48 152
I n t e r m e d i a t e  (Fach) 57.14 16
A b i t u r  (Abit) 58.11 43
U n i v e r s i t y  (UNIV) 68.18 30
Gen e r a l  V o c a t i o n a l  T r a i n i n g  (Beruf) 53.91 62
Te c h n i c a l  C o l l e g e  (FACHO) 60.87 14
S p e c i a l i z e d  Tec h n i c a l  T r a i n i n g  (Fachu) 48.48 16
A p p r e n t i c e s h i p  (Lehre) 53.00 318
Civil S e r v a n t  T r a i n i n g  (CIV) 40.91 9
P u blic H e a l t h  School (PUB) 65.45 36
B R L E  (B e r u f +Lehre) 53.10 361
A B F A  (ABIT+FACH) 57.84 59
U N F A  (Univ+Facho) 65.15 43
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T A B . 6 . 7 . A - EMPL O Y M E N T  RATES IN WEE K  P RECEDING 1987 
I N T E R V I E W  BY AGE OF THE YOUNGEST CHILD FOR M A R R I E D  
_______ W O M E N  (PAR87) AND THEIR HUS B A N D S  (P A R 8 7 H )_______
PAR87 PAR87H
AGE OF T H E  Y OUNGEST CHILD IN THE FAMILY
less or equal 1 0.34 0.97
from 2 to 3 0.39 0.98
from 4 to 5 0.44 0.95
from 6 to 10 0.48 0.95
from 11 to 15 0.48 0.98
T A B . 6 . 7 . B - E M P LOYMENT RATES IN WEEK P RECEDING 19 87 
I N T E R V I E W  BY NUM B E R  OF CHILDREN IN THE FAMILY FOR 
M A R R I E D  W O MEN (PAR87) AND THEIR HUSBANDS (PAR87H)
PAR87 PAR87H
N U M B E R OF C H I LDREN AGE D  LESS THAN 15
IN THE FAMILY n m . w . *employed % n %
0 544 335 0.62 490 0.90
1 268 135 0.50 259 0.97
2 280 121 0.43 272 0.97
3 66 26 0.39 62 0.94
4 9 1 0.11 9 1.00
5 1 0 0.00 1 1.00
6 1 0 0.00 1 1.00
* n u m b e r  of m a r r i e d  women (total in each group and emp l o y e d  
a mongst those groups)
199
TAB. 6 . 8 . a - E M P L O Y M E N T  RATES IN W E E K  P R E C E D I N G  1987
I N T E R V I E W  BY DEGR E E  OF I M P E D I M E N T  OF HEAL T H  IN 
_______________C A R R Y I N G  OUT D A Y - T O - D A Y  A C T I V I T I E S ______________
% n
N O  I M P E D I M E N T  50.4 389
L I T T L E  I M P E D I M E N T  60.1 196
S U B S T A N T I A L  I M P E D I M E N T _______________________________ 45.6________31
TAB. 67571 - E M P L O Y M E N T  RATES IN W E E K  P R E C E D I N G  1987
I N T E R V I E W  BY H E A L T H  STATUS OF W O M E N  I N T E R V I E W E D
%
P E R S O N  I N T E R V I E W E D  S U F F E R E D  FOR A T  L E A S T
n
O N E  Y E A R  O R  C H R O N I C A L L Y  F ROM SPE C I F I C C O M P L A I N T S OR
ILLN E S S 52 .6 180
P E R S O N  I N T E R V I E W E D  DID N O T  S U F F E R  FOR A T  L E A S T
O N E  Y E A R  O R  C H R O N I C A L L Y  F ROM S P ECIFIC C O M P L A I N T S O R
I L L NESS 53 .0 438
TAB. 6.8 . C  - E M P L O Y M E N T  RATES IN W E E K  P R E C E D I N G  1987
I N T E R V I E W  BY H E A L T H  STATUS OF W O M E N  I N T E R V I E W E D
% n
P E R S O N  I N T E R V I E W E D  HAS B E E N  O F F I C I A L L Y
C E R T I F I E D  A S  HAVING A  R E D U C E D  CAPAC I T Y  TO W O R K  OR B E I N G  
S E V E R E L Y  H A N D I C A P P E D  56.4 31
O T H E R W I S E  52.7 587
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T A B . 6.9 - EMP L O Y M E N T  RATES IN WEEK P R E C E D I N G  1987
I N T E R V I E W  OF W O M E N  BY THE I R  HUSBANDS' E M P L O Y M E N T  
_______ STATUS IN WEE K  PREC E D I N G  19 87 I N T E R V I E W
H u s b a n d ' s  e mployment status
%  ( M n
- e m p l o y e d 52.6 576
- u n e m p l o y e d 48.6 17
- full-time em p l o y e d 52 .4 570
- p a r t - t i m e  e m ployed 100.0 2
- i r r egular or casual employed 100.0 4
- not in the labour force 56.0 42
- manual w o r k e r 53 .5 212
- s e l f - e m p l o y e d 76.2 93
- clerk 45.8 186
- p u b l i c  sector employee 50.0 85
<*) p e r c e n t a g e s  compu t e d  as follows: (employed w o m e n  m a r r i e d
to h u s b a n d  in 'i-th' e m p l o y m e n t  p o s i t i o n / t o t a l  n u m b e r  of 
w o m e n  m a r r i e d  to h usband in 'i-th' employment p o s i t i o n ) *100
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T A B . 6.10 - E M P L O Y M E N T  R A T E S  OF M A R R I E D  W O M E N  IN THE
S A M P L E  IN W E E K  P R E C E D I N G  1987 I N T E R V I E W  BY N U M B E R  OF 
I N H A B I T A N T S  IN T HE M E T R O P O L I T A N  A R E A  W H E R E  W O M E N ' S  
_______  _____ F A M I L I E S  L I V E _________  __________
% n
N U M B E R  OF I N H A B I T A N T S
less t h a n  2,000 38.1 16
f r o m  2,000 to 5,000 46.6 34
f r o m  5,000 to 20,000 49.4 88
f r o m  20,000 to 50,000 46.5 60
f r o m  50,000 to 100,000 37.3 22
f r o m  100,000 to 500,000 38.9 35
m o r e  t h a n  500,000 51.8 28
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T A B . 6.11 - EMPLOYMENT RATES OF M A R R I E D  WOM E N  IN THE
S A M P L E  IN W E E K  P R E C E D I N G  1987 I N T E R V I E W  BY B U N D E S L A N D  
__________________ W H ERE W O M E N 'S FAMILIES LIVE ___
% n
B u n d e s l a n d  wh e r e  family lives 
B e r l i n 71.4 10
S c h l e s w i g - H o l s t e i n 51.7 15
H a m b u r g 60.0 3
N i e d e r s a c h s e n 56.9 41
B r e m e n 75.0 3
N o r d r h e i n  - Westfalen 35.2 63
H e s s e n 48.3 28
R h e i n l - P f a l z , Saarl 25.6 11
B a d e n - W u e r t t e m b e r 45.1 46
B ayern 52.9 63
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TAB. 6 . 1 2 . a - P R E S E N C E  O F  C O N S T R A I N T S  O N  D E S I R E D  
___________________________ H O U R S  O F  W O R K  ______________________
% n
D E S I R E D  H O U R S  OF W O R K > A C T U A L  HOURS OF W O R K  10.1 118
D E S I R E D  H O U R S  OF W O R K < A C T U A L  HOURS OF W O R K  22.4 262
D E S I R E D  H O U R S  OF W O R K = A C T U A L  H O URS OF W O R K  67.5 789
TAB. 6 . 1 2 .b P R E S E N C E  O F C O N S T R A I N T S  O N D E S I R E D
H O U R S O F  W O R K B Y C O H O R T
DES. H O U R S » A C T U A L H O U R S
D E S .H O U R S < A C T U A L
c o h o r t n % n %
1958-1962 13 11.02 18 6.87
1953-1957 16 13.56 38 14.50
1948-1952 27 22.88 50 19.08
1943-1947 20 16.95 46 17.57
1938-1942 31 26.27 60 22.90
1933-1937 11 9.32 50 19.08
118 100.00 262 100.00
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TAB. 6.13 - P R E S E N C E  O F  C O N S T R A I N T S  O N  D E S I R E D  H O U R S
____  OF W O R K  F O R  P A R T - T I M E R S  _______  ______
% n
D E S IRED H O U R S OF WORK>ACTUAL HOURS OF WORK 18.6 50
D E S I R E D H O URS OF WORK<ACTUAL HOURS OF WORK 32.0 86
D E S I R E D H O U R S OF WORK=ACTUAL HOURS OF WORK 49.4 133
TO TAL 100.0 269
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Tab.6.14 - Why women have worked part-time in week
preceding 1987 interview_______________
R e a s o n s  g i v e n  b y  i n t e r v i e w e d  wom en n %
( 1 )L a b o u r  m a r k e t  c o n s t r a i n t s 1 1 4 . 1
1 2 )c h i l d  r e a r i n g  r e a s o n s 1 1 3 4 2 . 0
O t h e r  f a m i l y  r e a s o n s 66 2 4 . 5
D o e s  n o t  n e e d  t o  w o r k  m o r e  h o u r s ,
s u f f i c i e n t  i n c o m e 49 1 8 . 2
D o e s  n o t  w i s h  t o  w o r k  m o r e  h o u r s ,
o t h e r w i s e  s h e  w o u l d  h a v e  l e s s  l e i s u r e t i m e  62 2 3 . 0
O t h e r  r e a s o n s 8 3 . 0
T h e s e  r e a s o n s  h a v e  b e e n  g i v e n  b y  a n s w e r i n g  t o  s p e c i f i c  
q u e s t i o n s  i n  t h e  i n t e r v i e w .  I n  t h i s  c a s e  s h e  d i d  w a n t  t o  w o r k  
m o r e  h o u r s  b u t  s h e  c a n n o t  f i n d  a  p l a c e .
(2) To r a i s e  u p  t h e  c h i l d r e n  a n d  e d u c a t e  th e m
P e r c e n t a g e  c o m p u t e d  o n  t h e  t o t a l  o f  m a r r i e d  w om en i n  p a r t -  
t i m e  e m p l o y m e n t  2 6 9  i n  1 9 8 7  (w om en  c o u l d  g i v e  m o r e  t h a n  o n e  
r e a s o n  f o r  t h e i r  p a r t - t i m e  w o r k i n g )
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6 . 1 5 . a  -  G r o s s h o u r l y  w a g e s  b y s e x  a n d t y p e o f  j o b
f o r w o m e n  e m p l o y e d i n  1 9 8 7
Women Men
T y p e  o f  j o b n m ean n m ean
m a n u a l  w o r k e r 1 4 5  1 2 . 6 4 4 8 2 2 . 5
p u b l i c  w o r k e r 2 8  2 4 . 2 1 8 5 2 6 . 4
c l e r k 2 9 0  1 6 . 6 4 3 6 2 7 . 7
s e l f  e m p l o y e d 4 7  1 4 . 3 1 0 3 2 4 . 3
A l l  e m p l o y e d 5 1 0  1 5 . 8 1 , 1 7 2 2 5 . 2
6 . 1 5 . b  -  G r o s s h o u r l y  w a g e s  b y s e x  a n d t y p e o f  j  o b
f o r  w o m e n e m p l o y e d  i n  p a r t - t i m e  j o b s  1 9 8 7
Women Men
T y p e  o f  j o b n m ean n m ean
m a n u a l  w o r k e r 7 6  1 2 . 3 1 8 . 3
p u b l i c  w o r k e r 13 2 5 . 3 0 0 . 0
c l e r k 1 6 9  1 6 . 0 3 1 7 . 6
s e l f  e m p l o y e d 1 6  1 5 . 4 3 5 4 . 4
A l l  e m p l o y e d 2 7 4  1 5 . 3 7 3 2 . 0
6 . 1 5 . C  -  G r o s s h o u r l y  w a g e s  b y s e x  a n d t y p e o f  j  o b
f o r  w o m e n e m p l o y e d  i n  f u l l - t i m e  j o b s  1 9 8 7
Women Men
T y p e  o f  j o b n m ean n m ean
m a n u a l  w o r k e r 55  1 4 . 0 4 4 3 2 2 . 6
p u b l i c  w o r k e r 14  2 3 . 9 1 8 5 2 6 . 4
c l e r k 1 0 6  1 7 . 9 4 3 2 27  . 9
s e l f  e m p l o y e d 18  1 2 . 6 99 23 . 5
A l l  e m p l o y e d 1 9 3  1 6 . 7 1 , 1 5 9 2 5 . 3
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6 . 1 6 .  a  -  M e a n  g r o s s  e a r n i n g s  b y  s e x
1 9 8 7 ( + )
a n d  t y p e o f  j o b  i n
1 9 8 6 1 9 8 7 1 9 8 8
T y p e  o f  j o b wom en m en w om en m en w om en m en
i n  1 9 8 7
p a r t - t i m e r s 1 2 9 8 3 3 7 9 1 3 0 8  1 8 5 7 1 3 2 6 2 8 5 4
f u l l - t i m e r s 2 6 1 6 3 9 7 7 2 6 9 4  4 1 1 8 2 9 4 3 4 3 2 8
a l l  e m p l o y e d 1 7 5 5 3 9 4 4 1 7 6 2  4 0 8 7 1 8 5 4 4 3 0 4
( +)  d e f l a t e d e a r n i n g s ; b a s e = 1 9 8 5
6 . 1 6 . b  -  M e a n  g r o s s  h o u r l y  w a g e s b y  s e x  a n d t y p e  o f
j o b i n  1 9 8 7  ( + )
1 9 8 6 1 9 8 7 1 9 8 8
T y p e  o f  j o b w om en m en wom en m en w om en m en
i n  1 9 8 7
p a r t - t i m e r s 1 4 . 6 2 6 . 7 1 5 . 3  3 2 . 0 1 7 . 1 2 9 . 3
f u l l - t i m e r s 1 8 . 6 2 6 . 5 1 6 . 7  2 5 . 3 2 1 . 6 2 8 . 6
a l l  e m p l o y e d 1 6 . 3 2 6 . 3 1 5 . 8  2 5 . 2 1 8 . 8 2 8 . 6
( +)  d e f l a t e d  g r o s s  w a g e s  b a s e  = 1 9 8 5
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6 . 1 6 . C  -  W om en' s  e a r n i n g s a s  a  p e r c e n t a g e o f  m e n ' s  a n d
b y  t y p e  o f j o b  i n  1 9 8 7  ( + )
1 9 8 6 1 9 8 7 1 9 8 8
T y p e  o f  j o b % % %
i n  1 9 8 7
p a r t - t i m e r s 3 8 . 4 7 0 . 4 4 6 . 5
f u l l - t i m e r s 6 5 . 8 6 5 . 4 6 8 . 0
a l l  e m p l o y e d 4 4 . 5 43 . 1 43 . 1
( +)  e a r n i n g s  h a v e b e e n  a e f l a t e d  b y  u s i n g  a s  b a s e ! 1 9 8 5 .
6 . 1 6 . d  -  W o m e n 1' s  g r o s s  w a g e s  a s  a  p e r c e n t a g e  o f  m e n ' s
a n d b y  t y p e  o f  j o b  i n  1 9 8 7  ( + )
1 9 8 6 1 9 8 7 1 9 8 8
T yD e o f  j o b % % %
i n  1 9 8 7
p a r t - t i m e r s 5 4 . 7 4 7 . 8 5 8 . 4
f u l l - t i m e r s 7 0 . 2 6 6 . 0 7 5 . 5
a l l  e m p l o y e d 6 2 . 0 62 . 7 6 5 . 7
( +)  g r o s s  w a g e s  h a v e  b e e n  d e f l a t e d  b y  u s i n g  a s  b a s e  1 9 8 5 .
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6.18.a - Mean gross monthly earnings for working 
married women in the sample years 1986,
___________ 1987, 1988 by_____________ cohort (+)___________
c o h o r t s n
1 9 8 6
m e a n n
1 9 8 7
m ean n
1 9 8 8
m ea n
1 9 5 8 - 1 9 6 2 4 1 1 7 1 7 3 8 1 5 2 9 4 0 1 6 8 5
1 9 5 3 - 1 9 5 7 7 4 1 8 0 0 7 7 1 7 3 8 7 7 1 7 6 9
1 9 4 8 - 1 9 5 2 1 0 2 1 7 0 6 1 0 1 1 7 5 6 1 0 2 1 8 0 9
1 9 4 3 - 1 9 4 7 7 7 1 9 3 6 8 8 1 9 5 6 8 6 2 0 2 3
1 9 3 8 - 1 9 4 2 1 1 4 1 7 3 9 1 2 2 1 8 0 4 1 1 6 2 0 8 9
1 9 3 3 - 1 9 3 7 79 1 6 4 8 85 1 6 3 2 8 0 1 5 5 9
( + )  d e f l a t e d  e a r n i n g s  b a s e  = 1 9 8 5
6.18.b - Mean gross hourly wages for working married
women in the sample years 1986, 1987, 1988 by
________________________ cohort ( + )________________________
1 9 8 6 1 9 8 7 1 9 8 8
c o h o r t s n m e a n n m ean n m ea n
1 9 5 8 - 1 9 6 2 4 1 1 3 . 5 3 8 1 2 . 9 4 0 3 2 . 5
1 9 5 3 - 1 9 5 7 7 4 1 8 . 8 7 7 1 7 . 0 7 7 2 0 . 0
1 9 4 8 - 1 9 5 2 1 0 2 1 4 . 9 1 0 1 1 6 . 3 1 0 2 1 8 . 2
1 9 4 3 - 1 9 4 7 7 7 1 5 . 8 88 1 6 . 9 8 6 1 6 . 6
1 9 3 8 - 1 9 4 2 1 1 4 1 7 . 3 1 2 2 1 6 . 1 1 1 6 1 8 . 3
1 9 3 3 - 1 9 3 7 7 9 1 6 . 3 85 1 4 . 1 8 0 1 4 . 4
( +)  d e f l a t e d g r o s s  w a g e s b a s e = 1 9 8 5
210
6 . 1 9 . a  -  G r o s s h o u r l y w a g e s  b y  s e x a n d l e v e l  o f
e d u c a t i o n f o r  e m p l o y e d  i n 1 9 8 7
Women Men
Y e a r s  o f  e d u c a t i o n n m ean n m ea n
8 1 1 9 1 3 . 6 1 0 2 2 5 . 7
10 12 1 5 . 3 5 2 3 . 6
11 2 1 2 1 4 . 7 6 3 8 2 1 . 2
12 1 1 7 1 7 . 6 1 8 7 2 7 . 3
13 1 9 . 7 2 2 5 . 2
14 7 1 4 . 1 23 2 5 . 7
15 7 2 1 . 2 25 3 7 . 1
17 13 2 2 . 6 64 33 . 3
19 23 2 4 . 6 1 2 7 3 5 . 8
6 . 1 9 . b  -  G r o s s h o u r l y w a g e s  b y  s e x a n d l e v e l  o f
e d u c a t i o n f o r  p a r t - t i m e r s w om en  i n  1 9 8 7
Women Men
Y e a r s  o f  e d u c a t i o n n m ean n m ean
8 64 1 3 . 5 1 8 . 3
10 6 1 2 . 6 0 0 . 0
11 1 1 8 14 . 3 2 1 8 . 4
12 65 1 7 . 0 1 6 0 . 0
13 1 9 . 7 0 0 . 0
14 5 1 2 . 7 0 0 . 0
15 1 1 5 . 0 1 2 5 . 0
17 3 2 2 . 6 0 0 . 0
19 12 26 . 7 2 4 7 . 1
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6.19.C - Gross hourly wages by sex and level of
education______________ for full-timers women in 1987
• Women Men
Y e a r s  o f  e d u c a t i o n n m ea n n m ea n
8 4 9 1 4 . 4 1 0 0 2 6 . 0
10 6 1 8 . 0 5 2 3 . 6
1 1 7 1 1 5 . 2 6 3 2 2 1 . 3
12 4 6 1 7 . 8 1 8 5 2 7 . 2
13 0 0 . 0 2 2 5 . 2
14 1 2 6 . 3 2 3 2 5 . 7
1 5 4 3 0 . 1 2 4 3 7 . 6
1 7 7 2 2 . 4 64 3 3 . 3
19 9 23 . 1 1 2 5 3 5 . 6
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PRECEDING 1 9 8 7
. WOMEN (°) MEN (°0)
% n % n
MANUAL WORKERS 2 8 . 3 1 4 0 3 6 . 2 3 9 6
CLERK 5 8 . 0 2 8 7 1 1 . 2 1 2 2
PUBLIC SECTOR EMPLOYEE 5 . 5 27 3 7 . 1 4 0 6
SELF-EMPLOYED 8 . 1 40 1 5 . 5 1 7 0
(°)  p e r c e n t a g e  c o m p u t e d  o n  t o t a l  n u m b e r  o f  wom en e m p l o y e d  i n  
t h e  s a m p l e ;
( °°)  p e r c e n t a g e  c o m p u t e d  o n  t o t a l  n u m b e r  o f  men e m p l o y e d  i n  
t h e  s a m p l e ;
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Tab.€.21 - Consumers Price Indices for West Germany
used to deflate earnings and wages in some of the 
___________________ previous tables(°)___________________
Y e a r s P r i c e  I n d e x
1 9 8 3 9 5 . 8
1 9 8 4 9 8 . 0
1 9 8 5 1 0 0 . 0
1 9 8 6 9 9 . 8
1 9 8 7 9 9 . 9
1 9 8 8 1 0 1 . 0
1 9 8 9 1 0 3 . 9
(°)  S o u r c e :  STBA, S t a t i s t i s c h e s  J a h r b u c h ,  1 9 9 0 ,  p .  5 4 8
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CHAPTER 7 - EARNINGS AND WAGES MOBILITY 
FOR MARRIED WOMEN AND MEN IN WEST GERMANY
Introduction
In the wage-experience dynamic model of female labour supply 
presented in Chapter 4 we have relaxed the assumption of 
intertemporal separability of the lifetime budget constraint by assuming 
that current wages are affected by past work experience. This assumption 
can be tested directly by the estimation of the wage equation carried out 
in Chapter 8 for the U.K. and in Chapter 9 for West Germany. However, 
the assumption that past work experience has a significant effect on the 
current level of wages has also an implication for wages mobility. 
Namely, we expect wages mobility to differ across people 
characterized by a discontinuous work-profile and people continuously 
at work, because of seniority or because of human capital accumulation.
Therefore in this Chapter we analyse the wages and earnings mobility 
of West German married women in our sample according to their work- 
profile behaviour during the five waves of the German Panel (Section 7.3). 
We are aware of only another study on earnings mobility which analyses the 
effect of considering also people with quits and reentries in their work 
histories, the one by Creedy (1976) performed on British data for adult 
males.
Difficulties arise in the analysis of wages mobility since, as we mention 
in Section 7.1, the wage variable is not directly provided by the German 
Panel and the measure that we obtain for hourly wages is exposed to 
measurement errors which make the analysis of wages mobility less 
reliable. Therefore in this Chapter we have given more attention to the 
analysis of earnings (variable directly measured in the Panel data used) 
mobility. We are aware that also by using earnings we incur into problems,in 
fact, on the basis ofeamings mobility analysis, one cannot state w hether 
a d e c re a se  in earnings betw een two periods is due to a
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drop in hourly wages or to a decrease in the hours of work
supplied.
Since married women’s work-profile, as shown in Chapter 5,
is more likely to be interrupted than the one of their husbands,
we have also compared earnings mobility of married women with
earnings mobility of their husbands. This forms the subject of 
Section 7.4.
Apart from the aim of indirectly testing our theoretical model 
of female labour supply, the analysis of wages and earnings 
mobility for German married women gives us the possibility to have 
more information on women’s earnings mobility. This is a subject 
which, as Atkinson, Bourguignon and Morrisson (1991) in their 
review paper stress, has been rarely investigated. Moreover, we 
are aware of only one study on the earnings profile over the life 
cycle of West German workers of either sex: the one by Schmahl
(1983,1985) based on social security data from 1925 to 1974. 
Therefore the subject of the empirical analysis of this chapter 
has considerable interest in its own right.
The different measures of wages and earnings mobility used are 
described in section 7.1. Section 7.2 describes the sample of 
married women and their husbands. Section 7.5 contains some 
concluding remarks.
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One can choose amongst different methods to measure earnings or 
wages mobility. A detailed analysis of the measures and of the different 
statistical models of earnings dynamics can be found in Atkinson, 
Bourguignon and Morrisson (1991).1
We have started the analysis on earnings and wages mobility by means 
of transition matrices where we have classified the women or men in our 
sample according to whether their gross real earnings (or wages) changed 
from 1984 to 1988. This method gave us a first indicator on how different 
groups of women may differ in upward or downward earnings (or wages) 
mobility. One can state that the different groups considered significantly 
differ as far as gross real earnings (or wages) mobility is concerned if the 
Chi-square statistics (which tests the significance of the difference amongst 
groups) for each transition matrix is higher than the critical value of Chi- 
Square at 5% level of significance.
Transition matrices and Chi-square tests give us information on how 
different groups of the sample differ in their earnings and wages dynamics. 
However, they do not provide us a measure on the strength of the 
relationship existing between earnings (or wages) in period t and earnings 
(or wages) in previous years. In order to analyse the type of relationship 
existing for each sub-group between earnings (or wages) at time t and 
earnings (or wages) at time t+k we need to use other measures like 
correlation and regression coefficients which give us a measure of the 
linear relationship between earnings (or wages) in different years.
The Pearson Correlation Coefficient shown below measures the linear 
relationship existing between earnings (or wages) at time t and earnings or 
wages at time t+k.
C0V (eiit e1,t*k ) 7 <r(t+k)
Section 7.1 - Measures of earnings mobility
 ̂Thereafter we will refer to Atkinson, Bourguignon and Morrisson s (1991) paper as to ABM.
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where:
cr( t ) = standard deviation of earnings at time t
e
<r(t+k) * standard deviation of earnings at time t + k
ê   ̂= earnings of woman i at time t
The correlation coefficient is an inverse measure of the
degree of earnings mobility between period t and period t+k. The
lower is p the greater is the mobility between earnings of the two
periods considered, the lower is p the higher is <r and therefore
2
the higher is income inequality. *
T;ie Standard Error for the 
correlation coefficients increases the lower is the number of 
observations. If, consistently with the formula presented below 
one ignores the higher order terms, the Standard error is:
1/2
Standard Error for p - (1-p2) {1/n + ll/pZ/(2n2)}
We expect two things: 1) the value of the correlation
coefficient between earnings in two different periods will 
decrease the longer is the time interval between the two 
observations of earnings, i.e. we expect earnings (or wages) 
mobility to be higher the longer is the time interval considered;
2) there will be more mobility for persons with interruptions in 
their employment history.
The Socio-economic Panel provides data on individual earnings 
for the different waves, and we can use the information for the 
individuals who were continuously working and continuously took 
part to the interview from 1984 to 1988 in order to test the 
hypothesis of change in the correlation coefficient with the 
length of the time interval and compare these results to the ones
The standard deviation of the log of earnings can be used as a 
measure of income inequality.
2
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for people with discontinuous work profile to check whether the 
latter have higher earnings mobility. We can then compare our 
results with the analysis of Hart (1976, p. 557) based on a sample 
British working men, which shows that the value of the 
correlation coefficient tends to decrease with increases in the 
time interval.
Another topic of this analysis on earnings and wages mobility 
is how mobility changes with the cohort of the interviewed 
workers. We expect younger workers to be in a less stable position 
in the labour market and therefore to have higher earnings and 
wages mobility than the older workers. The data base that we use 
allows us to classify the sample in cohorts, to compute 
correlation coefficients for the different age groups and to test 
this hypothesis both for women and for men. For this purpose, we 
have divided the sample in 10 year cohorts. The analyses of 
Thatcher (1971) and Hart (1976) on British working men pointed out 
how the correlation coefficient increases with ages, showing a 
higher wage mobility between ages 20 and 30 and a lower mobility 
for older men.
Turning to wages, we want to measure wages mobility and also we 
need an indirect test for our theoretical model on the effect of a 
broken work-profile on current level of wages. However the German 
Panel directly provides only the value of gross monthly earnings 
and does not directly provide the value of hourly wages for the 
individual. Therefore we have to compute hourly gross wages by 
dividing monthly gross earnings by the actual hours of work 
performed in the week preceding the interview times four. The 
measures of wages mobility are therefore exposed to the problem of 
measurement errors from two sources: since one should take into
3 We have not considered 5-year cohorts groups. In fact, given the 
low number of observations for each cohort, as shown in the 
formula mentioned above in the text, the Standard errors of the 
correlation coefficients would have sharply increased therefore 
lowering the precision of the obtained estimates.
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account measurement errors in earnings and also measurement errors 
in hours of work. One should also take into account that we assume 
that the individual’s weekly hours of work stay the same over the 
last month.
Therefore, even if for our analysis wage mobility is of a 
greater interest, we will devote more attention to the analysis of 
gross monthly earnings (which are directly provided by the Panel 
Data) mobility. However we should notice that also the latter 
analysis is exposed to problems. In fact, it is difficult to 
distinguish between a change in earnings due to changes in hourly 
wages and a change in earnings due to a change in hours of work. 
For instance, downward earnings mobility experienced by a woman 
with a discontinuous work-profile when she returns to work can 
arise either because her hourly wage rate decreases or because her 
hours of work decrease (and the latter occurs if for instance she 
changes from full-time to a part-time job after the interruption). 
The latter phenomenon is very likely to occur for married women 
with a discontinuous work-profile as we have shown in Chapter 5 
and 6.
The analysis of earnings mobility based on correlation 
coefficients and on transition matrices does not give us an 
estimate of the size of the change occured in earnings between two 
different periods and does not provide us with the possibility to 
carry out prediction on the value of earnings in period t+k once 
we have the knowledge of the value of earnings in previous 
periods. In order to do so and in order to have information on 
earnings (or wages) dynamics over the period considered one needs 
the estimated regression coefficient for earnings (or wages), 0
loget^k * a ♦ 0 loge^
The value of the estimated 0 represents the effect of a change 
by one of earnings (or wages) in year t on earnings (or wages) in 
year (t+k) and therefore differs from the value of the correlation
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coefficient which measures the strength of the linear relationship 
between earnings (or wages) in year t and earnings (or wages) in 
year t+k . We can use regression analysis in order to predict a 
value for gross real earnings in year (t+k) from a knowledge of 
earnings in previous years. ABM (1991) show how the regression 
coefficient can be used also to test the type of statistical model 
of earnings dynamics, for instance if £ is significantly less than 
one, one can state that there is a regression towards the mean in 
a Galtonian sense. The survey by ABM (1991) on empirical analyses 
of earnings mobility shows how the regression and correlation 
coefficients differ, and we are going to compare these two
4
different measures of mobility in the following sections.
4 Refer to ABM (1991) for a detailed discussion on the different 
statistical models on earnings mobility. ABM (1991) found that the 
correlation coefficient is generally increasing with age, while 
the regression coefficient is hump-shaped, and that "mobility as 
measured by the regression coefficient does not appear to be 
increasing with the length of the period of observation, as was 
the case with the correlation coefficient. "
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Section 7.2 - Analysis of the samples used
The analysis on earnings and wages mobility is carried out on the same 
sample of West German married women that we use for the application of 
our dynamic model on female labour supply.^ The original sample is 
made up of 1,169 German married women aged from 25 to 54 in 1987, with 
spouse present over the 5 waves considered (from 1984 to 1988) who took 
part continuously in the Panel. We have divided this sample in two groups: 
the "constant sample" made up of those married women who stated that 
they were working during the week preceding each year's interview from 
1984 to 1988 and a discontinuous sample made up of those married 
women who experienced a broken work profile from 1984 to 1988: they 
were working in week before 1984 interview and in week preceding 1988 
interview but in between they were not working at least for one year. 
Married women falling in this last class were only 29 (a very small 
sample), while married women in the constant sample were 283. 
However, we should stress that women in the "constant" sample may as 
well have experienced an interruption in their career profile during the 
period considered apart from one week preceding each year's interview and 
may have a broken work-profile before 1984, so it is not to be considered a 
truly constant sample.
In the following section we investigate how wages and earnings 
mobility differ across these different groups. We expect that women who 
have experienced an interruption in their career in the period considered are 
more likely to be affected by downward mobility than women showing a 
continuous work-profile, because they are characterized by a lower 
seniority and by less human capital accumulation than those women 
showing a continuous work-profile.
 ̂Refer to Chapter 9 for the results of the application of our dynamic model of female labour supply to 
West German data and to Ch.6 for a detailed description of the sample used.
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Since, as already discussed in Chapter 5, married women more 
frequently than men are characterized by a broken work-profile in their life 
cycle, we carry out a comparison of the earnings mobility of married 
women in our sample with the one of their husbands. In order to carry 
out this comparative analysis we have divided also the sample of 
husbands according to their work history into those who stated they were 
working during the week preceding each year's interview from 1984 to
1988 (the constant
sample) and those who were working in week before 1984 interview and 
in week preceding 1988 interview but in between they were not working at 
least for one year (the discontinuous sample). Only 27 married men belong 
to this last group, while the constant sample is made up of 828 married 
men. So for both men and women in the discontinuous sample we face 
all the statistical problems connected to the existence of a small sample 
size. As we have stressed for the married women's constant sample, one 
should notice that also the married men in the "constant sample" may have 
experienced interruptions in their work-profile, so it is not a truly constant 
sample.
Section 7.3 - Earnings and Wages mobility for married women
In this section we will analyse gross real earnings and wages mobility of 
married women by taking into account the different measures of mobility 
described in Section 7.1. Gross earnings and gross wages have been
deflated by using Consumers Price Indices and by taking 1984 as the base
6year.
6 Source of the price indices is STB A, Statistisches Jahrbuch, 1990, p.548. All tables in this Chapter 
have been obtained by our computations on the German SocioEconomic Panel various waves.
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7.3.1 - Gross earnings mobility according to 
the career pattern  of m arried  women in our sample
In order to have a first idea on how different groups of women differ in 
their earnings mobility we start by analysing the transition matrices 
presented in Tab.7.1.a below which refers to earnings mobility from 1984 
to 1988.
Tab.7.1.a - Gross earnings mobility, married women in the constant 
________________ sample and in the discontinuous sample_____________
downward mobility upward mobility Total 
% obs. % obs. obs.
discon- 44.83 13 55.17 16 29
tinuous
sample
constant 15.90 45 84.10 238 283
sample
Chi-Square statistics for the difference between the two groups of married 
women in the sample:
D.F. Value Critical value of Probability 
Chi-square 
a  = 0.05
Chi-Square 1 14.54 3.84________ 0.0001_______________________
As the above Table shows, downward earnings mobility from 1984 to
1988 is higher amongst married women in the "discontinuous" sample 
than amongst married women in the constant sample. In fact around 45% 
of women with a broken work profile experienced downward earnings 
mobility between 1984 and 1988 against 16% for the constant sample. The 
Chi-square test performed in Tab.7.1.a shows that the value for the 
computed Chi-square (14.54) is higher than the critical value (3.84) at 0.05
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level of significance and this leads us to reject the null hypothesis (of no 
difference between the two populations) at 0.05 level of significance.^ 
Therefore we can state that a woman with a discontinuous work- 
profile has a statistically significantly different earnings mobility pattern than 
women showing a continuous work-profile in the period considered. We 
cannot of course conclude that the higher downward earnings mobility 
experienced by women in the discontinuous sample is due to downward 
mobility in wages, since downward earnings mobility may also arise 
because of a drop in the hours of wori^&upplied. And the latter is very likely 
to occur given the higher probability for married women with a 
discontinuous work profile to return to a part-time (rather than to a full­
time) job after the interruption.
The transition matrices reported in Tab.7.1.b and 7.1.c in the Appendix
to this Chapter show how gross real earnings mobility from 1984 to 1988
does not significanlty differ across cohorts (at 0.05 significance level) for
both the constant and the discontinuous sample. For all the subgroups
considered the probability of experiencing upward gross earnings mobility
is higher for older cohorts, probably because of seniority. However, we
should stress that the cohort analysis, especially for the discontinuous
o
sample, is difficult given to the small sample sizes.
7.3.2 - Analysis of correlation between earnings in 1988 and 
earnings in previous years
One of the main snags of the measures on mobility based on wages is 
that they are more likely to be affected by measurement errors than those 
based on gross earnings as we have already discussed in Section 7.1.
7 The null hypothesis can be rejected also at 0.01 and 0.005 levels of significance.
8 Tab.7.7.a and Tab. 7.7.b in the Appendix show how the degree of inequality of earnings measured 
by the standard deviation of them is increasing (apart from women in the 1943-1952 birth cohort) for 
the discontinuous sample (i.e. for those women with an interrupted workprofile) while it does 
not follow a clear pattern for women having a continuous workprofile from 1984 to 1988.
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This is why, in analysing mobility, we continue by studying earnings 
mobility in this Section.
The first measure of gross earnings mobility that we consider is the 
correlation coefficient of earnings in 1988 and earnings in previous years 
(Tab.7.2.a and 7.2.b).
Tab.7.2.a - Gross earnings mobility, married women in the constant sample 
___________ correlation coefficients year 1988 with other years___________
correlation prob.level S.E.
1984 0.83 0.0001 0.019
1986 ... • 0.92 0.0001 0.009
1987 0.95 0.0001 0.006
9
In this, as in other tables, the Standard error for the correlation coefficient has been computed by 
using Hotelling formula: J/2
Standard Error for p = (1-p2) {1/n ♦ ll/p2/(2n2)} 












GRAPH 7.1: Gross earnings mobility for married women in the constant
sample
Years
Table 7.2.a and Graph 7.1 show how correlation coefficients change with 
the time interval for the constant sample. One result, in line with previous 
literature findings, is that the correlation coefficient is higher (and 
therefore mobility is lower) the shorter is the time interval (in fact as one 
can see from Tab.7.2.a the correlation coefficient between 1988 and 
1984 is 0.83 significantly lower, at 0.05 level, than 0.95, the correlation 
coefficient between 1988 and 1987).^ However, one should notice that 
the sizes of the coefficients obtained by our analysis are different and not 
directly comparable (given the different samples used) to the ones produced 
by the other analyses on correlation coefficients over time which are 
based on samples of male workers or restricted to given types of 
professions. * *
^  For the statistical test of hypothesis refer to Appendix II in this Chapter.
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All the gross earnings correlation coefficients in Tab.7.2.a are 
significantly different from 0 and from 1 at 95% confidence level. In 
this Table we have also corrected the Standard error following Hotelling 
formula.
Tab.7.2.b - Gross earnings mobility, married women in the 
discontinuous sample correlation coefficients year 1988 with 1984
discontinuous sample n.=29 
correlation prob.level S.E.
1984________ 0.60 0.0006 0.123______________________________
Married women with a discontinuous work profile have higher gross
earnings mobility than women having a continuous work profile from
1984 to 1988. In fact the former have correlation coefficient between
gross earnings in 1988 and gross earnings in 1984 of 0.60 which is
significantly lower than 0.83 (the correlation coefficient of earnings for
13married women in the constant sample).
Correlation coefficients between gross earnings in 1984 and in 1988 do 
not follow a precise pattern according to cohort groups of married women in 
the constant sample as Tab.7.3 shows. ̂
In Tab-7.3 we introduce new measures of mobility: correlation of log of 
earnings and regression coefficients.^ As one can see by analysing the
* * For a survey of the latter refer to ABM (1991, pp.98-99).
12 For the statistical test of hypothesis refer to Appendix II in this Chapter.
13 Refer to Appendix II in this Chapter for the statistical test on this hypothesis.
14 We do not present in the Appendix correlation coefficients by cohort for the discontinuous sample 
since the small number of observations makes the S.E. very high.
^  The advantages of a loglinear specification for wage equations have been commented by Nakamura 
and Nakamura (1985b, pp.245-246 and pp.272-274). Refer to ABM (1991) for a detailed analysis on 
the models on wages and earnings dynamics.
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regression coefficients shown in Tab.7.3, in the Appendix I to this 
Chapter, they are not always less than o n e .^  This is in contrast with 
the Galtonian model of earnings dynamics.^
Differently from what ABM (1991) find, the logarithmic 
transformation decreases the size of correlation and regression 
coefficients for the constant sample (Tab.7.3 in Appendix I) therefore 
showing a higher mobility for logarithm of eamings than for their absolute 
value.
7.3.3 - Gross wages mobility according to the 
career pattern of m arried women in our sample 
and analysis of correlation between wages 
in 1988 and wages in previous years
We now turn to the analysis of wages dynamics. The analysis of wages 
mobility may control for the differences in eamings mobility between 
women in the continuous and in the discontinuous sample which can arise 
because of the higher probability for women with a discontinuous work 
profile to experience a switch towards part-time jobs or other changes in 
hours of work after reentering the labour market.
As Tab.7.4.a below shows wages mobility behaviour does not 
significantly differ (at 0.05 significance level) between the two sub-samples 
of married women analysed: the discontinuous and the constant sample.
16 For the older cohort the regression coefficient between earnings in 1988 and eamings in 1984 is 
significantly higher than 1 at 0.05 level of significance, as the test referred to in Appendix I shows.
17 On the other hand the regression coefficients of log of gross earnings in 1984 and 1988 are 
significantly lower than 1 for all the cohort groups.
229
Tab.7.4.a - Gross wages mobility, married women in the constant sample 
___________________ and in the discontinuous sample___________________
downward mobility upward mobility Total 
% obs. % obs. obs.
discon- 24.14 7 75.86 22 29
tinuous
sample
constant 25.44 72 74.56 211 283
sample
Chi-Square statistics for the difference between the two groups of married 
women in the sample:
D.F. Value Critical value of Probability 
Chi-Square 
a  = 0.05
Chi-Square 1 0.024 3.84________ 0.878______________________
Similarly the Chi-square test shows that gross wages mobility does not
significantly differ across cohorts for the married women in our samples
(see Tab.7.4.b and 7.4.c in the Appendix I to this Chapter).
As we have already mentioned in Section 7.1, measures on wages
mobility are more exposed to measurement errors than measures on gross
earnings mobility. The correlation coefficients for gross hourly wages that
we report in Tab.7.5.a and 7.5.b are much lower than the correlation
coefficients for gross earnings and show higher mobility for wages than
18for monthly earnings over the period considered.
This is in contrast with what ABM (1991) find by comparing hourly and weekly earnings.18
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Tab.7.5.a - Gross wages mobility, married women in the constant 
sample correlation coefficients year 1988 with other years_____
constant sample n: 283
correlation prob.level S.E.
1984 0.15 0.01 0.058
1986 0.08 0.17 0.059
1987 0.26 0.0001 0.055
Tab.7.5.b - Gross wages mobility, married women in the 
discontinuous sample correlation coefficients
______________ year 1988 with 1984________________________
discontinuous sample n.=29
correlation prob.level S.E.
1984 -0.03 0.88 0.19
The correlation coefficients for the constant sample are all significantly 
smaller than 1 at 0.05 level. But, differently from what we have found for 
earnings, one cannot find a decreasing trend in wages mobility the 
shorter is the time interval.
Wages mobility is higher for women in the discontinuous than for 
women in the constant sample but this difference is not significant at
0.05 level.19
On the whole, by comparing the correlation coefficients of gross 
earnings and hourly wages one can see how the latter are less significant 
(in fact the probability value associated with the hypothesis of null 
correlation between wages of different years is generally higher than for 
the gross earnings correlation coefficients).
Turning to wages mobility across cohorts (Tab.7.6 in Appendix I) one 
can see how married women in older cohorts are the ones having lower 
wages mobility as the correlation coefficients of the logarithm of gross 
wages show.
^  Refer to Appendix II for statistical tests.
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As one can see by comparing the correlation and regression 
coefficients for absolute and logarithm of wages (Tab.7,6 in the Appendix) 
the logarithmic transformation makes the correlation and regression 
coefficients higher for wages for each cohort in the constant sample. This 
is in line with the results stressed by ABM (1991) and it is in contrast with 
what we have found for earnings.
7.3.4 - Earnings and wages mobility 
for West German Married women: 
a Summary
One conclusion that one may draw from this first analysis is that 
married women having a broken work profile are less likely than 
continuously working women, to experience an increase in their earnings 
when they go back to work, as the transition matrices referred to in 
Section 7.3.1 show. Moreover, for married women with a broken work- 
profile, gross earnings are significantly more transitory than those of 
women in the constant sample.
However, this may be due to the higher probability for women in the 
discontinuous sample to experience a switch towards part-time 
employment when they return to work.
As shown in Section 7.3.2, the longer is the time interval the higher is 
gross earnings mobility for married women in the constant sample, 
and this result is in line with previous findings on men's earnings 
mobility.
The lack of detailed data on eamings and wages for years before the 
first interview in 1984, makes it impossible to go further back in order to 
divide the sample between married women who were continuosly working 
since their first job, and married women who experienced one or more 
interruptions in their life cycle work profile. Actually we expect the 
latter to be the predominant case for the sample of married women that 
we have analysed so far. In the following section we carry out a 
comparison of married women's real eamings mobility with that of their
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husbands: a group of people who are more likely to have a continuous 
work-profile over their life cycle.
Section 7.4 - Comparison of earnings mobility of married 
women and their husbands in our sample.
As we have done for married women, we have classified the sample 
of husbands in two groups: one, made up of 828 men, of men who stated 
that they were working during the week preceding each interview from 
1984 to 1988 (the "constant" sample, though as already stressed above this 
is not to be considered as a truly constant sample) and the other (made up 
of 27 men) with men who had a broken work profile from 1984 to 1988 
(the discontinuous sample).
As we have found for the sample of married women 
(Tab.7.1.a), gross earnings mobility significantly differs across the two 
sub-samples (the constant and discontinuous sample). In fact, as one can 
see from Tab.7.8.a below, the Chi-square statistics has a value of 29.89 
against the critical value, at 0.05 level of significance, of 3.84.
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Tab.7.8.a - Gross earnings mobility, married men in the constant sample 
___________________and in the discontinuous sample__________________
downward mobility upward mobility Total 
% obs. % obs. obs.
discon- 44.44 12 55.56 15 27
tinuous
sample
constant 10.39 86 89.61 742 828
sample
Chi-Square statistics for the difference between the two groups of married 
men in the sample:
D.F. Value Critical value of Probability 
Chi-Square 
a  = 0.05
Chi-Square 1 29.89 3.84________ 0.0001_____________________
The constant sample is characterized by a higher upward earnings
mobility than the discontinuous sample. Moreover, by comparing the
transition matrices for married women (in Tab.7.1.a) with the one of
married men (Tab.7.8.a above) one can see how married men in the
constant sample are characterized by a significantly higher probability of
20upward mobility in earnings over the period than are married women.
Turning to the analysis of the correlation coefficients for earnings the 
comparison of Tab.7.2.a and Tab.7.9.a and Graph 7.2 shows how the 
correlation coefficients between gross real earnings in 1988 and gross real
20 By using a one tailed hypothesis test for the null hypothesis that the two proportions are equal 
against the alternative that the proportion of women characterized by upward earnings mobility is lower 
than those of men, one can reject the null in favour of the alternative at 0.05 level of significance since 
the calculated z (-2.30) is lower than -1.96.
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earnings in 1984 are significantly higher for women than for their husbands
21at 0.05 level and this suggests a lower gross earnings mobility for 
women than for men. This result is in line with previous evidence on British 
data surveyed by ABM (1991). On the other hand, gross earnings mobility 
of people in the discontinuous sample (Tab.7.9.b and 7.2.b) does not 
significantly differ according to sex (refer to Appendix II for test on this 
hypothesis), however, this may be due to the small sample sizes of both 
groups.
Table 7.9.a shows how correlation coefficients change with the time 
interval for the constant sample. All the gross earnings correlation 
coefficients in Tab.7.9.a are significantly different from 0 and from 1 at 
95% confidence level.^
21 For the statistical tests refer to Appendix II in this Chapter.
22 Refer to tests in Appendix II to this Chapter.
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Tab.7.9.a - Gross earnings mobility, married men in the constant sample 
__________correlation coefficients year 1988 with other years__________
23correlation prob.level S.E.
1984 0.79 0.0001 0.013
1986 0.80 0.0001 0.013
1987 0.83 0.0001 0.011
Tab.7.9.b - Gross earnings mobility, married men in the 
discontinuous sample correlation coefficients 
_________ year 1988 with 1984____________________________
discontinuous sample n.=27 
correlation prob.level S.E. 
1984 0.63 0.0005 0.121
Graph 7.2 compares the correlation coefficients of married women in the 
constant sample with those of their husbands in the constant sample. 
As we have found for married women (Tab.7.2.a) the correlation 
coefficient is significantly higher (and therefore mobility is lower) the 
shorter is the time interval (in fact as one can see from Tab.7.9.a the 
gross earnings correlation coefficient between 1988 and 1984 is 0.79, 
significantly lower than 0.83 the correlation coefficient between 1988 and
O A
1987 at 0.05 level). The change in the size of the correlation 
coefficients is not significantly higher for married women than for married 
men as the tests referred to in Appendix II show.
23 In this, as in the other Tables, the Standard Error for the correlation coefficient has been computed 
by using Hotelling formula.












G raph 7.2: Gross earnings mobility for married women and married men in 
________________________ the constant sample________________________
1984 1986 1987 1988
Years
Turning to the analysis of gross earnings mobility across cohorts one
can notice, in line with the findings of ABM (1991), that the correlation
coefficients are increasing with age for married men, whereas they were
25hump-shaped for married women.
^  This holds true for the constant sample (refer to Tables 7.3 - 7.10 in the Appendix). However the 
analysis of the transition matrices (Tabb.7.8.b, and 7.8.c in Appendix 1 to this Chapter) shows that 
gross earnings mobility does not significantly change across cohorts for married men.
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Section 7.5 - Conclusions
In this Chapter we have tried to cast more light on the
earnings and real wages dynamics in West Germany by using the 
German Socio-economic Panel.
One result which holds true both for married women and for
their husbands is that their gross earnings mobility significantly 
differs according to their work profile. Transition matrices show 
that married women (or their husbands) having a broken work 
profile from 1984 to 1988 are generally less likely than women (or 
men) with a continuous work-profile to experience upward earnings 
mobility from 1984 to 1988. When we compare the constant sample of
married women (who have a continuous work-profile from 1984 to
1988 but are significantly more likely than their husbands to have 
an interrupted work-history over their life cycle) with the sample 
of their husbands, we do find that men have a higher probability 
to have an increase in their real earnings from 1984 to 1988.
These results are in line with one of the key features of our
theoretical model on female labour supply: that current earnings 
are affected by past work experience and by this way that the 
assumption of intertemporal separability of the lifetime budget 
constraint must be relaxed. This should hold true also for married 
men, since the evidence on married men's earnings mobility
provided in Section 7.4 shows that married men's earnings mobility
differs according to whether they experienced interruptions in 
their work-profile or they showed a continuous work-profile. 
However, one should notice that the drop in real earnings may be 
due also to a switch from full-time to part-time employment or to 
a decrease in the hours of work supplied which people having an 
interrupted work history are more likely to experience when they 
return to work.
The results of our analysis on West German married women and 
their husbands* earnings mobility are consistent with previous
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evidence on the subject. However, the comparison of our results on 
West German married women's earnings mobility with those of other 
countries is difficult given the scarcity of analyses on women’s 
earnings mobility that also ABM (1991) in their survey on earnings 
mobility highlight. By comparing our results to the British 
figures referred to by ABM (1991) we can assert that, as in Great 
Britain also in West Germany gross earnings mobility is lower for 
married women than for their husbands.
Turning to West German married men in our sample we find that 
gross earnings mobility of those continuously working from 1984 to 
1988 does not significantly differ from earnings mobility 
(expressed by the average correlation coefficient for adjacent 
years) of 1,144 white males head of the household who were 
continuously working from 1963 to 1973 found by Lillard and Willis
(1978) in their analysis on USA data.
Another result consistent with previous evidence on men's 
26
earnings mobility is that mobility increases with the time 
interval considered for both men and women in the constant sample.
26 We refer to the study by Hart (1976, p.557) on British working 
men.
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A P P E N D I X  I
All these tables have been obtained by our 
computations on the German SocioEconomic Panel Data/
various waves.
INDEX OF TABLES
T a b . 7 . 1 . a - Gross Earnings mobility, m a r r i e d  w o m e n  in the
constant sample and in the d i s c o n t i n u o u s  sample 
in text
T a b . 7 . 1 . b  - Gross Earnings m o b i l i t y  by 10 years cohort,
m a r r i e d  women, constant sample
T a b . 7 . 1 . c  - Gross Earnings m o b i l i t y  by 10 ye a r s  cohort,
m a r r i e d  women, discontinuous sample
T A B L E S  ON W A G E S  A N D  EARNINGS M O B I L I T Y
T a b . 7 . 2 . a - Gross Earnings cor r e l a t i o n  c o e f f i c i e n t s  1988 - 
various ye a r s  m a r r i e d  women constant sample 
in text
T a b . 7. 2 . b - Gross Earnings cor r e l a t i o n  c o e f f i c i e n t s  1984 - 
1988 m a r r i e d  w o m e n  d i s c o n tinuous sample 
in text
T a b . 7.3 - Gross Earnings m o b i l i t y  by 10 y e a r s  cohort,
m a r r i e d  women, constant sample
T a b . 7 . 4 . a - Gross Wages mobility, m a r r i e d  w o m e n  in the
constant sample a n d  in the d i s c o n t i n u o u s  sample 
in text
T a b . 7 . 4 . b  - Gross Wages m o b i l i t y  by 10 y e a r s  cohort, 
m a r r i e d  women, constant sample
T a b . 7 . 4 . c - Gross Wages m o b i l i t y  by 10 y e a r s  cohort, 
m a r r i e d  women, d i s c o ntinuous sample
T a b . 7 . 5 . a - Gross Wages c o r r e l a t i o n  coeffi c i e n t s  1988 - 
various ye a r s  m a r r i e d  women constant sample 
in text
T a b . 7. 5 . b  - Gross wa g e s  c o r r e l a t i o n  c o e f f i c i e n t s  1984 -
1988 m a r r i e d  w o m e n  disc o n t i n u o u s  sample 
in text
240
T a b .7.6 
T a b .7.7.a 
T a b .7.7.b
T a b .7.8.a
T a b .7.8.b 
T a b .7.8.c
T a b .7.9.a
T a b .7.9.b
T a b . 7.10
G r a p h  7.1 
G r a p h  7.2
Gross Wages mobility by 10 years cohort,
married women, constant sample
Measures of logarithm of gross wages and gross 
m onthly earnings by 10 years cohorts - m a r r i e d  
women constant sample
Measures of logarithm of gross wages and gross 
monthly earnings by 10 years cohorts - m a r ried 
women discontinuous sample
Gross Earnings mobility, mar r i e d  men in the 
constant sample and in the discontinuous sample 
in text
Gross Earnings mobility by 10 years cohort, 
married men, constant sample
Gross Earnings mobility by 10 years cohort, 
married men, discontinuous sample
Gross Earnings correlation coefficients 1988 - 
various years married men constant sample 
in text
Gross Earnings correlation coefficients 1984 -
1988 m a r r i e d  men discontinuous sample 
in text
Gross Earnings mobility by 10 years cohort, 
m arried men, constant sample
INDEX OF GRAPHS
- Gross Earnings mobility for m arried women in 
the constant sample - in text.
- Gross Earnings mobility for ma r r i e d  w o m e n  and 
mar r i e d  men in the constant sample - in t e x t .
241
T a b . 7 . 1 . b  - Gross earnings m o b i l i t y  by 10 y e a r s  cohort, 
___________ m a r r i e d  women, constant sample (n.283)___________
cohort d o w n w a r d m o b i l i t y u p ward m o b i l i t y total
% o b s . % o b s . o b s .
1953-62 23 .53 12 76.47 39 51
1943-52 15.74 17 84.26 91 108
1933-42 12.90 16 87.10 108 124
Degrees of freedom V a l u e  Probab i l i t y  
C h i - s q u a r e ______  2___________  ______ 3.06 0.22
T a b . 7 . 1 . c  - Gross earnings m o b i l i t y  by 10 y e a r s  cohort, 
________ m a r r i e d  women, d i s c o n t i n u o u s  sample (n.29)________
cohort d o w n w a r d  m o b i l i t y u p w a r d  m o b i l i t y total
% o b s . % o b s . o b s .
1953-62 56.25 9 43.75 7 16
1943-52 50.00 3 50.00 3 6
1933-42 14.29 1 85.71 6 7
Degrees of freedom V a l u e P r o b a b i l i t y
Chi-scruare 2 3.55 0.17
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T a b . 7.3 - Gross earnings mobility by 10 years cohort, married
_____________________women, constant sample (n.283)_____________________
cohort correlation coefficient regression coeff. n.obs
grosse84-88 loge84-88 grose84-88 loge84-88













































g r osse84= gross earnings 1984
loge84= logarithm of gross earnings 1984
in square brackets t-ratio for the hypothesis that the 
re gr e ss i on  coefficient (b) = 1
* = one can reject the null hypothesis that b=l, at 0.05 
si gn i ficance level,in favour of the alternative b > 1 
** = one can reject the null hypothesis that b=l, at 0.05 
si gn i ficance level,in favour of the alternative b < 1, 
since the computed t < -1.64.
In the other cases one cannot reject the null that b=l
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Tab.7.4.b - Gross Wage mobility by 10 years cohort, married
women, c o n s t a n t  sample (n.283)
cohort d o w n w a r d m o b i l i t y u p w a r d  m o b i l i t y total
% o b s . % o b s . o b s .
1953-62 23.53 12 76.47 39 51
1943-52 25.00 27 75.00 81 108
1933-42 26.61 33 73.39 91 124
Degrees of freedom V a l u e P robab i l i t y
Chi-scruare 2 0.20 0.91
T a b .7.4 .c - Gross 
women
W age m o b i l i t y  by 10 y e a r s  cohort, m a r r i e d  
., d i s c o n t i n u o u s  sample (n.29)
cohort d o w n w a r d m o b i l i t y  u p w a r d  m o b i l i t y total
% o b s . % o b s . o b s .
1953-62 25.00 4 75.00 12 16
1943-52 33.33 2 66.67 4 6
1933-42 14.29 1 85.71 6 7
Degrees of f reedom V a l u e P r o b a b i l i t y
Chi-scruare 2 0.66 0 .72
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T a b . 7.6 - Gross Wage mobility by 10 years cohort, m a r ried 
__________________women, constant sample (n.283)__________________
cohort correlation coefficient regression coeff. n.
grossw84- 88 logw84-88 grosw84-88
COCO1COo«—1
p r o b.level in brackets t-ratio in brackets
1953-62 0 .19 0.22 0.03 0.12 51
(0.19) (0.13) (1.34) (1.54)
[-43 .33]** [-11.29]**
1943-52 0.39 0.40 0.18 0.35 108
(0.0001) (0.0001) (4.39) (4.49)
[-20] ** [-8.34]**
1933-42 0.06 0.41 0.07 0.44 124
(0.49) (0.0001) (0.69) (4.98)
[-9.17]** [-6.34]**
total 0.15 0.35 0.08 0.29 283
(0.0102) (0.0001) (2.59) (6.24)
[-29.78]** [-15.28]**
g r ossw84= gross wages 1984
logw84= l o garithm of gross wages 1984
in square brackets t-ratio for the hypothesis that the 
r e g r e s s i o n  coefficient (b) = 1
* = one can reject the null hypothesis that b=l, at 0.0 5 
s i g n i f i c a n c e  level,in favour of the alternative b > 1 
** = one can reject the null hypothesis that b=l, at 0.05 
s i g n i f i c a n c e  level, in favour of the alternative b < 1 since
the c o m p u t e d  t < -1.64
In the other cases one cannot reject the null that b=l
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T a b . 7 . 7 . a - Measures of l o g a r i t h m  
m o n t h l y  earni n g s  by 10 y e a r s  cohorts
samole
of gross w age and gross 
- m a r r i e d  wo m e n  c o nstant
cohort log of gross wage log of gross earnings
y e a r s m e a n S t a n d a r d  Dev. m e a n S t . d e v i a t i o n
1953 1984 2.60 0.86 7.29 0.67
1962 1986 2.66 0.47 7.37 0.66
n=51 1987 2.59 0.37 7.40 0.65
1988 2.69 0.46 7 .44 0.69
1943 1984 2.66 0.60 7.34 0.61
1952 1986 2.66 0.46 7.48 0.60
n =108 1987 2.75 0.42 7.55 0.59
1988 2.78 0.52 7.56 0.62
1933 1984 2.58 0.45 7.26 0.66
1942 1986 2.65 0.47 7.38 0.64
n=124 1987 2.68 0.38 7.43 0.61
1988 2.69 0.48 7.44 0.62
all 1984 2 .62 0.60 7.30 0.64
c o h o r t 1986 2.65 0.47 7.42 0.63
n=283 1987 2.69 0.40 7.47 0.61
1988 2.73 0.49 7.48 0.64
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T a b . 7 . 7 . b  - Measures of logarithm of gross wage and gross 
m o n t h l y  earnings by 10 years cohorts - m a r r i e d  w o men 
________________________ discontinuous sample________________________
cohort log of gross wage log of gross earnings














1943 1984 2.38 0.65 6.87 0.72
1952
n=6
1988 2.50 0 .75 6.58 0.88
1933 1984 1.87 0.51 6.23 1.01
1962
n=7
1988 2 .42 0.53 6.66 0.88
all 1984 
cohorts
2 .47 0.64 7.03 0.91
n=29
1988 2.80 0.86 7.00 0.77
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T a b . 7. 8 . b  - G r o s s  earnings m o b i l i t y  by 10 ye a r s  cohort, 
_____________ m a r r i e d  men, constant sample (n.828)_____________
cohort d o w n w a r d m o b i l i t y u p w a r d  m o b i l i t y total
% o b s . % o b s . o b s .
1953-62 12.14 17 87.86 123 140
1943-52 11.72 30 88.28 226 256
1933-42 8.64 26 91.36 275 301
o t h e r 9.92 13 90.08 118 131
Degrees of f reedom Value P r o b a b i l i t y
C h i - s o u a r e 3 1.97 0.58
Tab. 7 .8.c - Gross earni n g s  m o b i l i t y  by 10 y e a r s  cohort.
m a r r i e d men, d i s c o n t i n u o u s sample (n. 27)
cohort d o w n w a r d  m o b i l i t y u p w a r d  m o b i l i t y total
% o b s . % o b s . o b s .
1953-62 50.00 3 50.00 3 6
1943-52 37.50 3 62 .50 5 8
1933-42 50.00 6 50.00 6 12
o t h e r 0 0 100.00 1 1
Degrees of fre e d o m  V alue P r o b a b i l i t y
Chi-scoiare 3 1.18 0.76
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T a b . 7.10 - Gross 





10 years cohor 
(n.828)
k- /
cohort c o rrelation coefficient regression coeff. n.
grosse84-88 loge84-88 grose84- 88 loge84-88
p rob.level in brackets t-ratio in brackets
1953-62 0.49 0.62 1.20 0.75 140
(0.0001) (0.0001) (6.69) (9.20)
[ 1.11] [-3.07]**
1943-52 0.77 0.79 1.06 0.89 256
(0.0001) (0.0001) (19.15) (20.83)
[ 1.08] [-2.57]**
1933-42 0.90 0.90 1.41 1.06 301
(0.0001) (0.0001) (35.43) (35.67)
[10.30]* [ 2.02]*
others 0.84 0.86 1.09 0.87 131
(0.0001) (0.0001) (17.38) (19.31)
[ 1-43] [-2.89]**
total 0.79 0.83 1.23 0.93 828
(0.0001) (0.0001) (36.84) (42.37)
r 6.89]* r - 3  .i9i**
gro s s e 8 4 =  gross earnings 1984
loge84= log a r i t h m  of gross earnings 1984
in square brackets t-ratio for the hypothesis that the 
r e g r e s s i o n  coefficient (b) = 1
* = one can reject the null hypothesis that b=l in favour of 
the a l t e r n a t i v e  b > 1, at 0.05 significance level.
** = one can reject the null hypothesis that b=l, at 0.05 
level of significance, in favour of the alternative b < 1 
since the compu t e d  t < -1.64




1. Tests of the Hypothesis
H : p - 1 H : p # 1
o a K
l
H : p < 1
A
2
z = V n - 3 1.1513 log [ (1+r) (1-p ) /(l-r)(l+p )]
10
1.1. r = 0.83, n = 283
z = /~280 ’ 1.1513 log (1.83/0. 17 * 2] = 14.08
6io
1.2. r = 0.92, n = 283, z = 20.79.
1.3. r = 0.95, n = 283, z = 24.85
For all the cases listed above, one cam reject the null hypothesis 
that p = 1 in favour of the alternative p # 1 at 95X confidence 
level since z > 1.96, but one cannot reject Hq in favour of p < 1 
since z >-1.645.
2.Test of the Hypothesis
H : p = p H : p < p
0  o A o
z = >/ n - 3 1.1513 log [ (1+r) (l-pQ ) /(l-r)(l+po )]
2.1: r= 0.83, n = 283, pQ = 0.95, z = -10.77
At a 0.05 level of significance by using a one tailed test of the 
normal distribution, we reject the null hypothesis in favour of 
the alternative p < 0.95, since z = -10.77 < -1.64.
Tests on Tab.7.2.b
1. Tests of the Hypothesis 
H : p = 0 H : p # 0
o A
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t- r / n  -2 / v 1 - r2 has a Student’s distribution with
n - 2 degrees of freedom.
1.1 r = 0.60, n = 29
At a 0.05 level we can reject the null hypothesis in favour of the 
alternative p # 0, since t = 3.897 is greater than the value of t 
at 27 degrees of freedom (2.052).
2. Tests of the Hypothesis 
H : p = 1 H : p # 1
0  A
1
H : p < 1
A
2
z = V n - 3 1.1513 log [ (1+r) (1-p ) /(l-r)(l+p ))
10
2.1. r = 0.60, n = 29 
z =+1.78
One cannot reject the null hypothesis at 0.05 level of
significance since z < 2.052.
3. Test of the Hypothesis
H : p = p H : p < p
0 0 A O
z = z - z / cr
l  2  z -  z
1 2
zi = 1.1513 logiQ [ (l+r)/(1-r)]
z = 1.1513 log [(1+p^ )/(l-p ))
2 10 0 o
<r = V (1/n - 3) + (1/n - 3J
Z - 2 1 2
1 2
3.1: r= 0.60, n = 29, n = 283 p = 0.83,1 2  0
Under H z = -2.42.
o
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At a 0.05 level of significance by using a one tailed test of the 
normal distribution, we reject the null hypothesis in favour of 
the alternative p < 0.83, since z = -2.42 < -1.703.
Tests on Tab.7.5.a
1. Tests of the Hypothesis 
H : p = 1 H : p # 1
0  A
l
H : p < 1
A
2
z = ✓ n - 3 1.1513 log [ (1+r) (1-p ) /(l-r)(l+po )]
10
1.1. r = 0.15, n = 283 
z = - 3.26
One can reject the null in favour of p < 1 at 0.05 level of
significance since z < -1.645
1.2. r = 0.08, n = 283, z = - 4.46
One can reject the null in favour of p < 1 at 0.05 level 
since z < -1.645
1.3. r = 0.26, n = 283, z =-1.34
One cannot reject the null hypothesis at 0.05 level of
significance.
Tests on Tab.7.5.a
1. Tests of the Hypothesis 
H : p = 1 H : p # 1
0 K A
1
H : p < 1
A
2
z = V n - 3 1.1513 log [ (1+r) (l-pQ) /(l-r)(l+p )]
10
1.1. r = 0.03, n = 29 
z =-1.92
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One can reject the null hypothesis at 0.05 level of significance 
in favour of p < 1 since 2 < - 1.703 (one tailed -test).
2.Test of the Hypothesis
2 = 2 - 2 / <r
1 2  z  — z
1 2
z i = 1.1513 logiQ [ (1+r)/(1-r) ]
22 = 1.1513 logiQ [(1+pQ )/(1-po)] 
cr = ✓ (1/n - 3) + (1/n - 3)
2 -  z  1 2
1 2
2.1: r= 0.03. n = 29, n = 283 p = 0.15,
1 2  K o
Under H 2 = 0.59 .0
At a 0.05 level of significance by using a one tailed test of the 
normal distribution, one cannot reject the null hypothesis in 
favour of the alternative p < 0.15, since 2 = 0.59>-1.703.
Tests on Tab.7.9.a
1. Tests of the Hypothesis 
H : p = 1 H : p # 1
0  r  A
1
H : p < 1
A
2
2 = V n - 3 1.1513 log t (1+r) (1-pQ) /(l-r)(l+p Q)]
10
1.1. r = 0.79, n = 828, z = 20.82
1.2. r = 0.80, n = 828, z = 21.60.
1.3. r = 0.83, n = 828, z = 24.18
For all the cases listed above, one can reject the null hypothesis 
that p s 1 in favour of the alternative p # 1 at 95/i confidence
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level since z > 1.96, but one cannot reject Hq in favour of p < 1 
since z >-1.645.
2.Test of the Hypothesis
H : p  = p H : p < p
o K  o * K  K o
z = ✓ n - 3 1.1513 logio [ (1+r) (l-pQ) /(l-r)(l+pQ )]
r- 0.83, n = 283, pQ = 0.83, z = -3.39
At a 0.05 level of significance by using a one tailed test of the
normal distribution, we reject the null hypothesis in favour of
the alternative p < 0.83, since z = -3.93 < -1.64.
Tests on Tab.7.9.b
1. Tests of the Hypothesis 
H : p * 1 H : p # 10 A
1
H : p < 1
A
2
z = V n - 3 1.1513 log [ (1+r) (1-p ) /(l-r)(l+po )]
10
1.1. r = 0.63. n = 27 , z =1.93
One cannot reject the null hypothesis at 0.05 level of
significance in favour of p < 1, since z < 2.05.
2.Test of the Hypothesis
H : p  = p H : p < p
0  K K o a K 0
z = z - z / <r
1 2 r - z
1 2
zi = 1.1513 logiQ [(l+r)/(l-r)]
z„ = 1.1513 log ((1+P,, )/(l-p )]
2  10 0 o
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2.1: r= 0.63, n = 27, n = 828 p = 0.79,
1 2  0
Under H 2 = - 1.59 
o
At a 0.05 level of significance by using a two tailed test of the 
normal distribution, one cannot reject the null hypothesis in 
favour of the alternative p # 0.79, since z = -1.59>-1.64.
Tests of hypotheses regarding Tables 7.2.a and 7.9.b
2.Test of the Hypothesis
H0 : P = P0 Ha : p < pQ
zi = 1.1513 logiQ [(l+r)/(1-r)] 
z = 1. 1513 log t(l+P„ )/(l-p )]
<- 10 0 o
<r = V ( 1/n - 3) + ( 1/n - 3)
z . - z 1 2
2.1: r= 0.83, n = 283, n = 828 p = 0.79,
1 2  o
Under H z * 1.69 
o
2.2: r= 0.92, n = 283, n = 828 p = 0.80,
1 2  Ko
Under H z = 7.01
o
2.3: r= 0.95, n = 283, n = 828 p = 0.83,
1 2
Under H z = 9. 17 
o
For the cases 2.1, 2.2, 2.3 listed above, by using a one tailed
test of the normal distribution, one can reject the null
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hypothesis that the correlation coefficient of gross earnings of 
married women and of married men is equal, at a 0.05 level of 
significance, in favour of the alternative that the correlation 
coefficient of married women’s gross earnings is greater than the 
correlation coefficient of married men's gross earnings, since the 
computed z is greater than 1.64 in all three cases.
Therefore one can claim that the gross earnings mobility for 
married women who are continuously working from 1984 to 1988 is 
lower than the gross earnings mobility of married men in the 
constant sample.
2.4: r= 0.60, n = 29, n = 27, p = 0.63,1 2 0
Under H 2 = -0.17 0
At 0.05 level of significance, one cannot reject the null 
hypothesis that p = 0.63, i.e. that for the discontinuous sample 
gross earnings mobility differs by gender.
2.5: Test on H : a = 0.04 against H : a # 0.04
0 a
where a = difference between correlation coefficient of
gross earnings from 1988 to 1987, and correlation 
coefficient between gross earnings in 1988 and in 
1984 for married women in the constant sample.
0.04 = estimated difference between correlation 
coefficient of
gross earnings from 1988 to 1987, and correlation 
coefficient between gross earnings in 1988 and in 
1984 for married men in the constant sample.
a= 0.95 -0.83 = 0.12, n =  283
1
b= 0.83 - 0.79= 0.04, n = 8282
Under H 2 = 1.160
At 0.05 level of significance, one cannot reject the null 
hypothesis that a * 0.04, since z is lower than 1.64. Therefore we 
cannot reject the hypothesis that the change occured over time in 
the correlation coefficients of gross real earnings for the 
constant sample significantly differs for married women and 
married men.
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CHAPTER 8 -  ESTIMATION OF THE WAGE-EXPERIENCE 
DYNAMIC MODEL OF FEMALE LABOUR SUPPLY 
WITH U.K. DATA
INTRODUCTION
In this Chapter we show the results of the application of our 
model to UK data. For the estimation of our theoretical model, 
which we have described in Chapter 4, we use Family Expenditure 
Survey data (FES). A description of this data set and of the 
sample used for our empirical research can be found in Chapter 6.
We have followed a 5 step procedure to estimate the model 
with FES data:
1) Probit on the employment probability of married women in the 
sample in this stage we estimate a reduced form;
2) estimation of a log wage equation corrected for selection bias;
3) estimation of log of Consumption equation in order to 
substitute the marginal utility of net worth term in the log 
leisure equation;
4) 2 Stage least squares estimation of a log linear approximation 
for the structural form demand for leisure equation. In this 
stage we have also tested for the significance of the predicted 
against the actual measures of wages and consumption;
5) 2 Stage least squares estimation of the structural form model 
for the demand of leisure which allows us to recover estimates of 
the structural parameters of the model and estimate of the 
intertemporal substitution elasticity.
In Section 1 we present the results of the estimation carried 
out in steps 1 to 4, while Section 2 of this Chapter is devoted to 
the presentation of the results on the estimation of stage 5 and 
to a comparison of the estimates obtained with those of other 
models on female life cycle labour supply.
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SECTION 8.1 -  ESTIMATION OF LOG LEISURE AND WAGE EQUATIONS 
ON FES DATA
8.1.1 - Probit on probability of employment of married women in
the sample
The Probit model used to construct the selection bias term in 
the wage equation is the following: (number of cases 1,791,
t-ratio in brackets).
(1) Prob (WPARNS=1) = O [ i . i s  + o.36age/io - 0.09 agesq/ioo- 1 .7 3 doi
(1.79) (1.28) (-2.44) (-11.02)
- 1.47 D23 - 0.75 D410 - 0.03 D U 1 8  - 0.12 NKIDS
(-9.13) (-5.02) (-0.21) (-2.41)
- 0.89 HUNOCC - 0.01 EDUC - 0.17 EDUCH
(-2.56) (-0.47) (-0.85)
- 0.02 HCLRK + 0.03 HMANSK + 0.03 HMUNSK 
(-0.12) (0.32) (0.33)
+ 0.24 HSER -0.004 HINDj 
(2.18) (-0.75)
UPARNS = 1 if married woman is employed in year 1983, 0 otherwise.
AGE = age of married women; AGESQ = age squared;
DOI = 1 if the youngest child is from 0 to 1 year old;
D23 = 1 if the youngest child is from 2 to 3 years old;
D410 = 1 if the youngest child is from 4 to 10 years old;
D1118 = 1 if the youngest child is from 11 to 18 years old;
NKIDS = number of children in the family;
EDUC = years of schooling of woman;
EDUCH = years of schooling of husband;
HUNOCC = 1 if husband is unemployed, 0 otherwise;
HCLRK = 1 if husband is clerk, 0 : otherwise; :
HMANSK = 1 i f  husband is in manual skilled position, 0 otherw ise;
is teacher, professional or administrative;
HMUNSK ■ 1 if husband is in manual unskilled position, 0 otherw ise;
V.
HSER * 1 if husband is in Service sector, 0 otherw ise;
HIND = 1 if husband is in Industry, 0 otherw ise;
»
= cum ulative standard normal density function
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TAB. 1 - EFFECT OF THE INDEPENDENT VARIABLES ON





























The equation above is interesting in its own right, apart from 
having a key role in the five step estimation method described at 
the beginning of this Chapter. A first stimulating result is the 
SiZS &Qd significance qL  the number, presence and SES. oL YSLUng 
chi ldren in the household (variables NKIDS, DOl, D23 and DIO in 
equation 1 and Tab.1) on their mothers’ employment probability. 
These coefficients dominate women’s employment probability 
decision in equation 1: the discouraging effect on married women’s 
employment being higher the less is the youngest child’s age. 
Moreover, differently from other studies on female labour supply 
in the U.K.3 , even when we control for the age of the youngest
1 This table contains the derivatives of the function estimated in 
equation 1 for each of the independent variables in the model, 
evaluated at the sample means.
2 As one can notice from equation 1 the coefficient of DOl is 
-1.73 and the one of D23 is -1.47.
3 The Office Population Censuses and Survey (1984), and Martin and 
Roberts (1984c), both found that the variable number of children 
does not play an important role on female labour supply of British 
women once the age of the youngest child is taken into account.
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child in the family, the variable "number of children" (NKIDS) is 
still having a discouraging and significant effect on married 
women’s employment probability, each additional child decreasing 
the employment probability by 0.05. On the whole, the presence of 
a discouraging effect of young children on their mothers’ 
employment probability is a result predicted both by economic 
theory and by previous analyses of female labour supply in the 
U.K.4 This is also predictable if one takes into account the 
system of maternal leave and of child care facilities existent in 
the U.K. which has been found to discourage women’s continuous
5
work profile over their lives.
The probability of being employed of a 17 years old woman is
0.0004, against -0.002 for a 20 years old and -0.01 for a 40 years 
old woman.
According to Tab. 1 one year of extra education decreases the 
employment probability of women by 0.4 percentage points, however, 
as equation 1 shows, the impact of women* s education (EDUC) on 
their employment probability is not significant. On the other hand 
by analysing the results shown in the following section one can 
claim that there is a positive indirect effect of education on
g
female labour supply through its positive impact on wages.
In the employment probability equation we have introduced also 
a set of dummies referring £& i M  husband’s employment status.
4 Amongst others this result has been found by Joshi (1984 and 
1986) and by Martin and Roberts (1984a), for the UK.
5
Maternity leave has been introduced as a statutory right only in 
1977, and, as the research of Daniel (1981) shows 46% of working 
women were eligible for it. Moreover Dex and Puttick’s (1988) 
analysis based on Women and Employment Survey Data (1980) shows 
how the use of maternity leave is constrained by the lack of 
affordable child-care facilities. This brings them to opt for 
part-time jobs when they return to paid employment after 
childbearing rather than staying in full-time employment and using 
maternity leave.
This result has also been found by Greenhalgh’s (1980) analysis 
based on the General Household Survey Data of 1971.
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only two of them turn out to have a significant effect: the
presence of a husband employed in the Service Sector (HSER) and 
the presence of an unemployed husband (HUNOCC). The presence of a 
husband employed in the Service Sector increases his wife's 
employment probability by 0.09 while the presence of sin unemployed 
husband lowers his wife's employment probability by 0.35. The 
presence of a negative and significant coefficient is predicted by 
the discouraged worker theory and against the added worker 
theory.7 However there are different explanations given by 
economic theory to a negative impact of an unemployed husband on 
his wife's labour employment probability, the effect may arise:
1) because of the higher probability of wives of unemployed of 
living in areas characterized by higher unemployment rates and 
with less opportunities of work for both men and women;
2) via a greater involvement of the husband in non-market 
activities. This increase has an ambiguous effect on his wife's 
labour supply if husband and wife's leisure are complements, but 
will increase her labour supply if husband and wife's leisure are
g
substitutes. In our employment equation it seems that husband and
7 The prevalence of a discouraged worker effect is found both in 
time series and in cross section analyses on female labour supply 
in the U.K. Refer amongst others to the analyses of: Greenhalgh
(1977), Berg and Dalton (1977), McNabb (1977), Grice (1978), Elias
(1979), Layard, Barton and Zabalza (1980) and Joshi (1986). The 
analysis of Joshi and Owen (1987) finds evidence of insignificant 
discouraged worker effect in recent periods for 20-59 years old 
women, by means of Census and Labour Force Survey data.The 
analysis by Elias (1979) based on Family Expenditure Survey data 
shows that a 1% increase in the husbands' unemployment rates 
causes a decrease in female participation rates in FES households 
of 1.5%.
8 If husband and wife's leisure times are complements, the effect of 
husband's unemployment on the wife's employment probability is ambiguous. 
In fact if on one hand the increase in time spent by the husband in household 
activities (like housework or caring for children) will reduce the need for his 
wife’s time spent in household's activities, on the other hand since his leisure 
activity is a complement with respect to his wife s leisure, her leisure time 
will increase too. For tests on these effects refer to Ashenfelter and 
Heckman (1974) and to Killingsworth (1983).
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wife’s leisure time are complements and that the net effect of an 
increase in husband’s non market time on his wife’s employment 
probability is negative.
3) via assortative mating which makes wives of men not likely to 
be employed to be less likely to be employed as well, as Lundberg 
(1985, p.14) stresses.
g
4) because of the system of Supplementary Benefit in the U.K.. 
This system, according to Joshi (1986), is probably responsible 
for the existence at the micro level of a negative effect of 
unemployed men on their wives* labour supply contrary to the added 
worker hypothesis.10
8.1.2 - Estimation of a wage equation 
The wage equation to be estimated according to the theoretical 
model has the following loglinear specification:11 
logw = b + b K + b EDUC. + b EDUC.K, + e .
i»t i 2 i 4 *> St*1
where:
logw = log of marginal net wage for woman i at time t; 
i^
K = past work experience of woman i: probability of being
l,t 1 employed at time t-1
EDUC^ = years of schooling of woman i;
g
As Layard, Barton and Zabalza (1980, p.62) stress: "About half
of the families of unemployed men receive Supplementary Benefit, 
which, after disregards, is reduced pound for pound for any 
earnings of the wife. This creates an incentive for wives to stop 
work when their husbands become unemployed, and cases have been 
observed where this happens".
10 Joshi (1986) finds that wives of men with National Insurance or 
Supplementary Benefit are 11% less likely to be economic active 
than wives of other non-working men.
11 On the advantages of a loglinear specification for the wage 
equation refer to Nakamura and Nakamura (1985b, pp.245-246 and 
pp.272-274).
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EDUC K - interaction between schooling and past work
experience.
In this equation we assume the depreciation rate of past work 
experience to be equal to one, this implies that only last period 
work experience enters the wage equation.
The wage equation that we have used to predict the log of net 
wage in our log of leisure equation is equation (2) below; we have 
also estimated log of gross wage equation (equation 3) to carry 
out comparisons with the gross wage equation estimated with the 
German Panel data.12
(2) logw = -0.49 + 0.002 AGE/10 + 0.03 EDUC + 0.12 EXP
(-2.65) (1.24) (2.83) (2.59)
+ 0. 14 RATIO 
(3.00)
R2= 0.02
NUMBER OF CASES =911
(3) logwg = -0.26 + 0.002 AGE/10 + 0.06 EDUC + 0.11 EXP
(-1.33) (1.75) (5.73) (2.29)
- 0. 15 RATIO 
(-3.06)
R2= 0.07
NUMBER OF CASES = 911 (t-ratio in brackets)
logw = log of net wage of married women in year 1983;
logwg = log of gross wage of married women in year 1983;
13
AGE = age of married women;
EXP = cohort constructed measure of employment status in year 
1982, this is a proxy for t 
EDUC = years of schooling of wife. ’
RATIO = Heckman’s selection bias term.
12 Refer to Section 9.1 for a comparison with the estimation 
carried out on German data.
13 We have also estimated wage equations with age of woman squared 
(AGESQ) in order to check the non linear effect of age on women’s 
wage, however the coefficient of AGESQ turned out to be 
insignificant.
logw=log of net hourly marginal wage rate of married women in year 1983. 
The latter has been computed by multiplying married women's gross hourly 
wage times (1-wife’s marginal tax rate). The marginal tax rate has been 
computed by considering the ranges of household’s tax unit incomes.
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Since we do not rely on panel data for the U.K. we have to 
proxy the individual past work experience with a cohort 
constructed measure: EXP. This variable has been constructed by 
computing the mean employment rates in 1982 for married women in 
different cohorts and according to the presence and age of the
14
youngest child in the family.
The cohort constructed measure for past work experience (EXP)
has been introduced to account for the effect of human capital
accumulation on current wages. A positive effect of this variable
on current wage is expected also because of seniority reasons. In
both equations (2) and (3) past work experience has the expected
positive effect on current wage.15 The rate of return of
16
past employment on married women's gross wage is around 11%
We have also tried the interaction between education and Bast, 
work experience but this variable turns out not to be significant 
so we cannot claim, on the basis of this result, that individuals 
with higher than average level of schooling enjoy higher returns 
from past work-experience in terms of wages. On the other hand 
education has a positive and significant effect on married women’s 
current wages, the rate of return of schooling (variable EDUC) 
being 6% for current gross wages and 3% for net wages. This result 
is in line with the prediction of economic theory, and may arise
lowg= log of gross hourly wage rate of married women in 1983. The latter 
has been obtained by dividing women's weekly normal gross wage by their 
normal hours of work per week.
14 For a more detailed analysis on this cohort proxy refer to 
Section 6.2.2.
15 As it will be discussed in Section 9.1 the cohort constructed 
past work experience used to proxy individual past work experience 
has an estimated effect on current wages lower them the one of 
the individual past work experience.
16 Also Stewart and Greenhalgh (1984) in their analysis on National 
Training Survey data (which collect in 1975/76 longitudinal 
information on more than 50,000 individuals in the UK through 
recall questions) found that those women who experienced 
interruptions in their work-profiles were more likely to earn less 
on average than other women.
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either because investment in education may increase productivity 
in the labour market or because higher education is taken as a 
signal of higher productivity by the employer.
Older women tend to have higher current wages but the 
coefficient is not significant. The coefficient of the selection 
bias term is positive and significant in the marginal net wage 
equation (equation 2), this implies that marginal net wages tend 
to be higher for those women who are also more likely to be 
employed but, as equation 3 shows, this is not the case for gross 
wages.
8.1.3 - Estimation of log of Consumption equation
Equation (4) is the logarithm of household’s consumption 
equation used to predict the logarithm of consumption (logCP) in 
the logarithm of leisure equation, in order to substitute the term 
for marginal utility of net worth in the log leisure equation.
(4) logC = 3.73 + 0.04 AGE/10 - 0.17 D01
(26.12) (3.80) (-3.82)
- 0.05 D23 + 0.01 D410 + 0.12 D1118 + 0.06 NKIDS
(-1.07) (0.35) (0.04) (4.36)
0.03 EDUC + 0. 17 EDUCH 
(4.09) (2.94)
- 0.15 HCLRK - 0.15 HMANSK - 0.24 HMUNSK 
(-3.77) (-5.70) (-7.69)
+ 0.06 HSER -0.002 HIND 
(1.86) (-0.98)
R2= 0.15
Number of cases = 1,791 (t-ratio in brackets)
logC = log of consumption of the family in year 1983, i.e.
expenditure in all items per household deflated by 
inflation to first month of year 1983;
AGE — age of married women;
D01 = 1 if the youngest child is from 0 to 1 year old;
D23 = 1 if the youngest child is from 2 to 3 years old;
D410 = 1 if the youngest child is from 4 to 10 years old;
Dll 18 = 1 if the youngest child is from 11 to 18 years old;
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NKIDS = number of children in the family;
EDUC = years of schooling of woman;
EDUCH = years of schooling of husband;
HCLRK = 1 if husband is clerk, 0 if he is teacher, 
professional or administrative;
HMANSK = 1 if husband is in manual skilled position, 0 if he 
is teacher, professional or administrative;
HMUNSK = 1 if husband is in manual unskilled position, 0 if 
he is teacher, professional or administrative;
HSER = 1 if husband is in Service sector, 0 if he works in a 
non-service sector;
HIND = 1 if husband is in Industry, 0 if he works in a 
non-industry sector.
Better educated couples and older women have higher household’s 
consumption, whereas the dummies included to account for the 
effect of husband's job on household's consumption (HCLRK, HMANSK 
and HMUNSK) have a negative coefficient.
8.1.4 - Estimation of a log leisure demand equation
In this stage we will estimate the general log linear 
functional form for the demand of leisure presented in Chapter 4:
logL = c + c logCP + c logWP. ♦ c logVf + 
i,t o • i,t ~ ° vt  j *
c log(T-Lc ) + c D01 +
4 &  i,t+l 5 i,t
c D23 + c D410 „ + c NKIDS. +
6 l, t > s* a v,t
♦ £
3,i,t
L = (120-hours of work of woman) = leisure hours of woman 
1 #1 i at time t;
log CP = log of current household of woman i's
l,t consumption predicted by using the variables and 
coefficients in equation 4 above; 
logWP = log of current wage of woman i predicted by
l,t using the variables and coefficients estimates
of equation 2 (without ratio); 
logW^ ^  = log of expected wage for woman i at time t + 1;
log(T-Le ) = log of expected hours of work at time t+1
1 *1 by woman i;
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D01 = 1 if the youngest child is from 0 to 1 year old;
D23 = 1 if the youngest child is from 2 to 3 years old;
D410 = 1 if the youngest child is from 4 to 10 years old;
NKIDS « number of children in the family.
We have carried out tests for the significance of the predicted 
versus the actual measures for consumption and marginal net
17
wages. The results of the tests performed lead us to use the 
predicted measures for both household’s consumption (logCP) and 
woman’s marginal net wage (logWP) in the estimated equations
referred to below.
Equation (5) is the Two-Stage Least Squares (2SLS) estimation 
of a log linear approximation to our structural form model for 
the demand of leisure. Cohort constructed measures for forward 
work experience and forward wages substitute the individual
variables of the theoretical model. The variable EXPF is a cohort 
proxy for individual forward work experience. It measures the gain 
in the probability of working next period if one decides to work 
(and therefore to earn) in the current period. Also logWF is a
cohort constructed variable for forward wages.
In equation (5) we have used predicted marginal net wages
(from equation 2) and predicted household’s consumption (from 
equation 4) instead of the actual current variables. The Heckman’s 
selection term (RATIO) has been constructed by using equation (1) 
on employment probability.
(5) logL = 4.20 - 0.004 NKIDS + 0.12 D01
(27.30) (-0.61) (2.08)
+ 0.09 D23 + 0.09 D410 + 0.07 logCP
(2.29) (3.67) (2.02)
- 0.24 logWP + .0.09 EXPF
(-2.48) (1.00)
+ 0.01 logWF + 0.11 RATIO 
(0.40) (3.25)




Number of cases =91 1  (married women working in year 1983)
(t-ratio in brackets)
logL = log leisure of married women;
L = (120 - normal hours of work of woman in week before 1983 
interview); 
logCP = equation 4;
D01 = 1 if the youngest child is from 0 to 1 year old;
D23 = 1 if the youngest child is from 2 to 3 years old;
D410 = 1 if the youngest child is from 4 to 10 years old;
NKIDS = number of children in the family;
logWP = log of predicted wage constructed by means of
equation 2, without the ratio;
EXPF = cohort constructed forward work experience; 
logWF = log of cohort and education constructed forward 
wage;
RATIO = Heckman’s selection term.
The effect of the presence young children in family is
lower on their mothers’ hours of work than on their mothers’
employment probability (equation 1 and Tab.1), but still from
equation 5 one can see how highly significant is the impact of the
youngest child in the family on her mother’s distribution of time:
the presence of a youngest child aged less than 2 increases
women’s time devoted to non market work activities by 12/i, the
presence of a youngest child aged from 2 to 3 or from 4 to 10
increases women’s time devoted to non market work activities by 9
percentage points. When we account for the age of the youngest
child in the family the impact of the number of children in the
family (variable NKIDS) on their mothers’ hours of work becomes
insignificant as found by other analyses on married women’s
18
labour supply in the U.K., while this was not the case in our 
employment probability equation (equation 1).
To recap: a high number of children in the family does reduce 
the employment probability of their mothers, but does not 
significantly affect their distribution of time between market and
18 Like Office Population Censuses and Surveys (1984) and Martin 
and Roberts (1984c).
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non-market activities. On the other hand the presence of young 
children in the family significantly affects both the employment 
probability and the number of hours worked by their mothers. This 
is in line with one stylized fact of British married women’s work 
behaviour referred to in Chapter 5: they tend to exit the labour 
market during childbearing and to work part-time afterwards, 
rather than staying in full-time employment, this can be closely 
related to the insufficient availability of affordable child care 
facilities for British families.
The predicted household* s consumption has a positive effect on 
the demand for leisure, if we consider the household’s consumption 
as a proxy of household's income this is in line with theoretical 
expectations.
The sign of the Heckman’s select ion term is not the one 
expected.
The coefficients of forward wage and forward work experience 
are insignificant. However one must stress that the latter are 
only cohort proxies for individual variables.
We have found the expected effect of predicted current 
marginal wage (logWP) on current decision about the distribution 
of time: a 1% increase in the marginal predicted net wage,
according to equation 5, reduces married women’s non-market time 
in 1983 by 0.24% .
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SECTION 8.2 -  STRUCTURAL FORM ESTIMATION
In this section we report the results of the estimation of the 
structural form equation presented in our theoretical model and 
referred to below:1
logLi,t=do + di logCPi,t+ d2 1°eWHi t
L = (120-hours of work of woman) = leisure hours of woman
1 ’*■ 1 at time t;
log CP^ = log of current household of woman i’s
consumption predicted by using the variables and 
coefficients in equation 4 in Section 3; 
logWH = logfWP * (b, + b EDUC. )'Ue *(T-l! )]
i,t 2 4, i Cjt+i »«»**>1
W* = Expected wage for woman i at time t+1;
T-L* = Expected hours of work at time t+1 by woman i;
b2 = coefficient of past work experience in equation 2; 
b = coefficient of interaction of past work experience and
4
education of woman in the wage equation;
EDUC^= years of schooling of woman;
This structural form is different from the one estimated in 
the previous section since the latter is just a loglinear 
approximation of the former. The two structural forms differ in 
the wage term. In the equation estimated here the wage term 
includes also the expected gain in forward wages whereas in the 
loglinear equation estimated in the previous section the expected 
gain in forward wages as well as the effect on forward work 
experience are added linearly to the term on predicted current 
wages.
The utility function of our model is:
u = A . * [ (La - l)/a] + B. • l(C? - D/fi]
where:
1 Refer to Chapter 4 for a detailed analysis of our theoretical 
mode1.
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U = utility function.of woman i at time t;
A = observed and unobserved factors affecting leisure for 
woman i at time t;
L = (120-hours of work of woman) = leisure hours of woman
i at time t;
t = observed factors affecting consumption;
consumption.
The coefficients of interest in the structural form equation 
are:
d = (*z-l)/(<x-l) 
and
d^ = l/(a-l) = intertemporal substitution elasticity. Strict
concavity of the Utility function requires that a < 1.
In estimating the model above we have used a Two-Stage Least 
Squares (2SLS) estimation and we have used predicted household's 
consumption (from equation 4 in Section 8.1.3) instead of the 
actual current household's consumption. In order to construct 
logWH we have used the exponential transformation for equation (2) 
in section 8.1.2.
Equation 6.a is the 2SLS demand for leisure equation (t-ratio 
are in brackets, Standard Errors in square brackets)























Number of cases =911 (women working in year 1983)
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logL = log leisure of married women: (120 - normal hours of work 
in week before 1983 interview); 
logCP = equation 4;
D01 = 1 if the youngest child is from 0 to 1 year old;
D23 = 1 if the youngest child is from 2 to 3 years old;
D410 = 1 if the youngest child is from 4 to 10 years old;
NKIDS = number of children in the family;
WH = WP + $ \f EXP* (where W has been
i , t i ft
predicted by taking the exponential of equation 2 in
section 8.1.2 without ratio, and B is from the
2
coefficient of past work experience in the estimated 
wage equation, we did not include the coefficient of 
the interaction term since it turned out to be 
insignificant).
RATIO= Heckman's selection term.
As we have already found in the log linear approximation to the 
structural form demand of leisure equation (equation 5), when we 
take into account the age of the youngest child in the family 
(D01, D23 and D410) the variable number of children in the fami 1 v 
(NKIDS) is no longer significant in equation 6. a. However, the 
discouraging effect on married women's labour supply of the 
presence q£ young children in 1M  family is lower in equation 
(6. a) than in the probit for the employment probability equation 
(equation 1) and in the loglinear approximation to the structural 
form (equation 5). The discouraging effect on women’s labour 
supply is significant only when the youngest child in the family 
is aged from 4 to 10 (the non-market time of married women 
increases by SV. when the youngest child in the family is aged 
from 4 to 10), while the presence of children aged less than 4
2 Also Layard, Barton and Zabalza (1980) in their analysis on 
3,877 married women aged 60 or under from General Household Survey 
data show that the presence of children under 3 in the family 
sensibly reduces the participation probability of white married 
women and that hours of work do not increase sensibly with child’s 
age. A lower deterrent effect of the presence of children under 4 
years old in the structural form than in the reduced form model 
for female labour supply has been found by Gomulka and Stern 
(1986) in their analysis on Family Expenditure Survey data from 
1970/1 to 1982/83.
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does not significantly affect their mothers' distribution of time 
between non-market and market activities. This result can again be 
interpreted by considering British married women’s labour market 
behaviour. They do stop working during childbearing and when the 
child is young, when there are not enough affordable day care 
facilities for their youngest children (and this is shown by the 
negative and significant coefficients in the employment 
probability equation for D01 and D23), while they go back to work 
when their youngest children are older than 4 but they work in 
part-time jobs in order to match their reduced and more flexible 
working hours with the time-table of schools for their children.
Turning to the other variables in equation 6. a we can notice 
that the estimated coefficients of the log of predicted 
household's consumption (logCP) and of logWH allow us to recover 
three interesting structural parameters of the model. As we have 
referred to above, the estimate of the logWH coefficient, given 
the structure of our theoretical model, is an estimate of the 
intertemporal substitution elasticity, which. according to 
equation 6. a, is -0.16. Moreover by solving the following system 
of equations: 
d = ( /i-1 ) / ( a-1 )
d = l/(a-l)
2
(where d^ is the coefficient of logCP, and d^ is the coefficient 
of logWH) we have obtained the following estimates for a and jx:
a = - 5.25 
= 0. 625.
The estimate obtained for the substitution parameter, (a) is 
consistent with the strict concavity of our utility function, 
since it is less than 1 as required. The estimate obtained for the 
intertemporal substitution giagtjçlta suggests that for a 1% 
increase in the relative price of leisure between two years, given 
by WH (which includes also forward terms in wages and employment)
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there will be around 0.16/i (though not significant at 95% level) 
decrease in the leisure consumed by each married woman in the 
sample in those years.
(6.b) logL = 4 . 2 5  + 0.02 NKIDS - 0.03 D01l.t i,t i,t
(20.93) (3.59) (-0.72)
[0.20] [0.01] [0.04]
- 0.01 D23 + 0.03 D410 + 0.05 logCPi,t i,t ° i,t
(-0.22) (1.53) (1.04)
[0.03] [0.02] [0.05]




Number of cases = 911 (women working in year 1983) 
logL = log leisure of married women: (120 - normal hours of work 
in week before 1983 interview); 
logCP = equation 4;
D01 = 1 if the youngest child is from 0 to 1 year old;
D23 = 1 if the youngest child is from 2 to 3 years old;
D410 = 1 if the youngest child is from 4 to 10 years old;
NKIDS = number of children in the family;
Where logWP has been predicted by using the following equation:
logWP = -0.40 + 0.001 AGEW + 0.03 EDUC + 0.07 RATIOi,t i,t i i,t
(-2.20) (0.46) (3.11) (1.90)
AGEW = age of married women;
EDUC = level of education of married women;
RATIO= Heckman's selection term
We have also estimated a log leisure model where we do not 
include past work experience in the estimated wage equation 
(equation 6.b) in order to understand what changes when one does 
not take into account in the log leisure equation the effect of 
past work experience on current wages.
As one can see by comparing equation 6.b and equation 6. a* 
the estimate obtained for the intertemporal substitution 
elasticity is higher and more significant than the one that we
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Since the utility function used in our model is similar to 
the one used by Heckman and MaCurdy (1982) in their female labour 
supply model estimated on a sample of 672 married white women aged 
30-65 in 1968 drawn from the Michigan Panel Study of Income 
Dynamics, it is interesting to compare our 2SLS estimates with 
their MLE estimates for the key structural parameters of the 
intertemporal substitution elasticity (1/a-l) and of the 
substitution parameter (a). The estimate that we obtain for the 
intertemporal substitution elasticity is lower than the one 
obtained by Heckman and MaCurdy (1982) and it is not significantly 
different from the estimates for the intertemporal substitution 
elasticity of leisure demand obtained by Jakubson (1988, Tab.9, 
p.326, its value is -0.199) from his random effect model,4 and 
from the one obtained by Lilja (1986).5 However, we should stress 
that our model differs from the one of Heckman and MaCurdy (1982) 
not only for the assumption on intertemporal separability of the 
budget constraint but also for other important features: different 
data set, different set of explanatory variables employed, and 
different estimation method used. Therefore, consistently with the 
analyses conducted by Mroz (1987), Theeuwes and Woittiez (1990), 
we cannot state that the lower estimate obtained for the 
intertemporal elasticity of substitution from our model is
obtain in equation 6. a. 3
However, one cannot reject the null hypothesis that the 
coefficient of logWH is significantly different from 0.27 as one 
can see in the Appendix II to this Chapter. Moreover the t-ratio 
for the coefficient of logWP in equation 6.b is higher than the 
one of logWH in equation 6. a, but it is only -2.04.
4 Jakubson* s (1988) analysis is based on a sample of 924 white 
married women aged from 20 to 50 years in 1968 drawn from the 
Panel Study of Income Dynamics.
5 Lilja*s (1986) estimation is again based on Panel Study of 
Income Dynamics data and contains estimates of intertemporal 
substitution elasticity both for males and females under certainty 
or uncertainty. The intertemporal substitution elasticity for 
females under certainty goes from -0.14 to -0.15 and it is 
therefore very close to our 2SLS estimate.
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•certainly due to the different assumption made on the relevance of 
past work experience in the wage equation. Similarly we should be 
cautious in comparing our estimate on intertemporal elasticity of 
substitution with the ones obtained by the other models referred
to above, since they differ from our model in many respects.
Heckman and Our 2SLS Model without past
MaCurdy (1982) model work experience
(6.a) (6. b)
l/(a-l) -0.406 -0. 16 -0.27
a -1.44 -5.25 -2.70
The sensitivity analysis conducted by comparing the estimates 
obtained by two different models (equations 6.a and 6.b) on the 
same data set allows us to state that by considering past work 
experience in the wage equation (as we have done in model 6.a) one
gets a lower and less significant estimate for the intertemporal
elasticity of substitution for labour supply and a less transitory 
labour supply over the life cycle with respect to the estimate 
obtained when one neglects the past work experience effect on
current wages (though as shown in Appendix II, we cannot reject




TEST ON THE SIGNIFICANCE OF PREDICTED WAGES AND CONSUMPTION
As we have mentioned in Section 8.1.4 of this Chapter, we need 
to test the significance of the predicted measures for consumption 
of the household and for the wife's marginal wage on the log
leisure equations that we have estimated in Section 8.1.4 and in 
Section 8.2. A significant coefficient for the residual (= actual 
predicted value of a certain variable) would lead us to 
introduce the predicted, instead of the actual measure in the 
estimated equation.
Let’s start with the test performed for predicted consumption. 
We have estimated the following log of leisure equation on a
sample of 911 women in our sample.
(a) logL = 4.22 - 0.003 NKIDS + 0.12 D01
(27.95) (-0.57) (2.08)
+ 0.09 D23 ♦ 0.09 D410 + 0.07 logC - 0.13 RESC
(2.32) (3.69) (2.00) (-3.47)
- 0.25 logWP + 0.08 EXPF
(-2.64) (0.90)
+ 0.01 logWF + 0.11 RATIO 
(0.44) (3.12)
R2= 0.33
Number of cases = 911
logL = log leisure of married women in 1983;
logC = log of consumption of the family in year 1983, i.e.
expenditure in all items of the household deflated 
by first month of year 1983; 
logCP = log of current household of woman i’s consumption
predicted by using the variables and coefficients in 
equation 4 in section 8.1.3;
RESC = logC - logCP;
D01 = 1 if the youngest child is from 0 to 1 year old;
D23 = 1 if the youngest child is from 2 to 3 years old;
D410 = 1 if the youngest child is from 4 to 10 years old;
NKIDS = number of children in the family;
logWP = log of predicted wage constructed by means of
equation 2, (Section 8.1.2 of this Chapter), without the 
rat i o ;
EXPF = cohort constructed forward work experience proxy for 
the individual measure of expected forward work 
experience. We have assumed rational expectations and 
that the forecast errors go into the error term; 
logWF = log of cohort and education constructed forward wage 
proxy for the individual measure of expected forward 
wage. We have assumed rational expectations and that 
the forecast errors go into the error term;
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RATIO = Heckman’s selection term.
Since in equation (a) the residual (RESC) turned out to be 
significant we did include logCP in the log leisure equations 
estimated. In equation (b) below we have tested for the
significance oL ilis. predicted are Inst ihs. actual marginal wage in 
the log leisure equation. again, since the residual RESW have 
been found to have a significant effect we have included log of 
predicted wage (logWP) instead of the current actual wage in the 
log leisure equations referred to in section 8.1.4 and in section 
8. 2 .
(b) logL = 4.12 + 0.01 NKIDS + 0.05 D01
(19.85) (1.23) (0.63)
+ 0.03 D23 + 0.05 D410 + 0.07 logCP + 0.45 RESW
(0.57) (1.46) (1.49) (3.26)
- 0.36 logMARGW + 0.13 EXPF
(-2.61) (1.20)
+ 0.02 logWF +0.11 Ratio 
(0.56) (2.05)
R = 0.27
Number of cases = 911 (with current net marginal wage greater than 0).
logL = log leisure of married women in 1983;
logCP = log of current household of woman i’s consumption
predicted by using the variables and coefficients in 
equation 4 in section 8.1.3; 
logMARGW = log of actual marginal net wage of woman;
logWP = log of predicted wage constructed by means of
equation 2 (Section 8.1.2), without the ratio;
RESW = logMARGW - logWP;
D01 = 1 if the youngest child is from 0 to 1 year old;
D23 = 1 if the youngest child is from 2 to 3 years old;
D410 = 1 if the youngest child is from 4 to 10 years old;
NKIDS - number of children in the family;
EXPF = cohort constructed forward work experience proxy for 
the individual measure of expected forward work 
experience. We have assumed rational expectations and 
that the forecast errors go into the error term; 
logWF = log of cohort and education constructed forward wage 
proxy for the individual measure of expected forward 
wage. We have assumed rational expectations and that 
the forecast errors go into the error term;
RATIO = Heckman's selection term.
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APPENDIX II
In this Appendix we test for the significance of the 
difference between the coefficient /3i of logWH in equation (6. a) 
and the coefficient P2 of logWP in equation (6.b).
The value of the coefficient of logWH in equation 6.a (where 
logWH takes into account the effect of past work experience on 
current wages and, consistently with our theoretical model, 
contains also terms in forward employment status and wages) is 
-0.16 and the S.E. is 0.10. The value of the coefficient of logWP 
in equation (6.b) (where we neglect the effect of past work 
experience on current wages and we do not consider forward terms 
in employment status and wages) is -0.27 and its S.E. is 0.13.
We assume that the covariance of the two coefficients is
nul 1.
c vVarO ) + var(#2) -  2 Covif^,
- 0. 16 4- 0.27 0. 11
t = ----------------------  =-----  =0.69
c (0.102 + 0.13Z)1/2 0.16
We cannot reject at 5% level of significance the hypothesis that
0 = & , since t < 1.64.
1 2  c
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CHAPTER 9
ESTIMATION OF THE WAGE-EXPERIENCE 
DYNAMIC MODEL 
OF FEMALE LABOUR SUPPLY 
ON WEST GERMAN DATA
Introduction
In this Chapter we present the results of the estimation of a 
quasi reduced form model for labour supply of West Germain married 
women by using panel data. We have chosen to include Germany in 
this analysis because of its peculiar trends in female labour 
supply summarized in Section 5. 1 and also to test the effect of 
different institutional factors at work in the U.K. and in West 
Germany on female labour supply. One should also stress that there 
are only a few studies on West German women’s labour supply 
available and that our analysis adds new information on this 
topic.
In Chapter 6 we have described the information and structure of 
the Socio economic Panel and of the sample that we use for our 
application in this Chapter.
The key feature of the theoretical model presented in Ch. 4 is 
that past work experience affects the current level of wages, and 
we include this variable in the estimation of our wage equation on 
West German data carried out in Section 9.1.
The expected positive and significant effect of past work 
experience on the current level of wages bears important 
implications also on current labour supply choices of women. In 
fact their decision on current participation must take into 
account also the effect that current participation has on forward
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earnings. Therefore our probability of employment equation 
estimated in Section 9.2, together with demographics, other income 
of the family, and current predicted wage, will also contain the 
expected gain in forward wages.
The presence of a positive and significant effect of past work 
experience on the current level of wages implies that the effect 
of current employment decision on forward wages (and therefore on 
forward participation) enters the payoff of current employment, as 
the payoff functions (9.1.a and 9.1.b) below show. In these 
functions we consider only the effect of past work experience on 
t + 1 wages and not the effect of other forward terms in wages 
(t+2,..., t+n) and we assume no rationing.
9.1. a. U = f { w  ,E(w Par = 1), 2 ,0Y }if woman l
i,t l i,t t i,t*i 1 i,t i,t i,t .
works
9.1. b. U° = f {E (w IPar = 0), Z , OY > if woman i
i,t 0 t i,t+l 1 i,t i,t i,t
does not work 
in period t
9. I.e. Probability (Par = 1) = ProbiU1 - U° > 0)
where:
PAR = 1 when woman works for a positive wage in week before
ltt 1987 interview;
w = wage at time t for woman i;
i, t
Z = demographics affecting leisure and consumption. These
demographics are also a proxy for fixed costs of working 
connected to child-care.
OY = other household’s income.
This payoff function differs from other models since it embeds 
also the effect of current employment on expected forward wages. 
In Section 9.2 we estimate the employment probability shown above 
and we compare the results obtained by estimating our 
wage-experience model to the ones of models which neglect the
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effect of past work experience on current wages.
A Bivariate Probit for the employment probability and the 
probability of being employed full-time in the week before 1987 
interview is presented in Section 9.3. In Section 9.4 we summarize 
the results obtained by the estimation of our wage-experience 
model of female labour supply on West German data and we compare 
them with the results obtained by estimating our model on U.K. 
data.
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9.1 - Estimation of a Wage Equation
The crucial feature of the model of female labour supply that 
we have presented in Chapter 4 is that we relax the intertemporal 
separability assumption of the lifetime budget constraint. This is 
achieved by assuming that the current level of wages is affected 
by past work experience. Moreover the wage and earnings mobility 
analysis by gender carried out in Chapter 7 shows how married 
women’s probability of experiencing an increase in their gross 
earnings is significantly lower when they have a broken 
work-profile, and that upward earnings mobility is generally 
higher for married men thaLn for married women, the former being 
more likely to have a continuous work-profile over their 
life-cycle than the latter. Therefore consistently with our
wage-experience model on labour supply and with the results of
wages and earnings mobility analysis performed, we expect to find 
a positive effect of past work experience (EXP) on the wage 
equation estimated on a sample of 511 West German women who were 
working in week before 1987 interview.
As shown in Chapter 6, gross hourly wages tend to increase with
the level of education of German married women and the gain in 
terms of education is higher for their husbands included in the 
sample.1 By introducing the variable EDUCATION in the right hand 
side of the estimated wage equation we will investigate whether 
the difference shown by descriptive statistics provided in Ch. 6 
arises also in the regression analysis. We will also test whether 
the payoff of past-work experience on current wages significantly 
differs across women characterized by different levels of 
education, by introducing an interaction term (EDEX) amongst the 
right hand side variables in the wage equation.
1 Refer to Tab.6.15 in Chapter 6.
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The wage equation below has been corrected for selection bias 
by using equation (1) in Appendix I to construct Heckman’s A. The 
dependent variable is the logarithm of gross hourly real wages 
(deflated by using consumer price indices and 1984 as base year).
(4) logwgi = 0.76 + 0.05 AGE. 0.0006 AGESQ ;+ 0.06 EDUCj
(1.16) (1.61) (-1.58) (7.16)
+ 0.008 EDEX + 0.24 EXP + 0.08 A
i i l
(2.03) (4.39) (0.41)
R2 = 0.16 n.obs. = 511
(t-values are in brackets)
logwg = log of gross hourly wage in 1987 deflated by using price 
indices base year 1984;
AGE= age of married women;
AGESQ= age of married women squared;
EDUC = years of schooling of women;
PAR86F = 1 if woman was working full-time in week before 1986 
interview.
EDEX = (EDUC*PAR86F);
EXP = 1 if woman was working in week before 1986 interview with 
positive gross wage;
A= Heckman’s A, constructed by using Probit (1) in Appendix I.
The coefficients estimated in equation (4) are in line with
2
the assumptions of the theoretical model presented in Ch. 4. An 
additional year of schooling increases current gross wage of West 
German married women by 6V. (as we have found also in the 
estimation of this model with UK data ) and has also a positive 
indirect effect on the current level of wages since it enhances 
the human capital accumulation of past work experience in full
2
The coefficient of the Heckman’s X is positive as expected, but 
it is not significant (as found amongst others also by Merz,1990, 
p.257, in his estimation based on the first wave of the Panel).
3 Equation 3 in section 8.1.2. For a test on the difference 
between the coefficients of EDUC in the two equations refer to 
Appendix VI.This estimate is also close to the one found by Strom 
and Wagenhals (1988,p.21).
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time jobs (EDEX) by one per cent.4 On the other hand being 
employed in week before 1986 interview increases current gross 
wages of West German married women by 24 percentage points, a much 
higher effect than the one that we have predicted by using cohort 
proxies with UK data (for a test on the difference between the 
coefficients of past work experience in the two equations refer to 
Appendix VI). We have estimated also wage equations with different 
variables expressing past work experience like W0RK86 (a cohort 
constructed variable similar to the one used to proxy past work 
experience in the application of our model to UK data shown in 
Chapter 8) and W0R86 (=1 if woman has been working sometimes
during year 1986) but they turned out not to be significant. 
Equation 4.2 below shows the effect of the cohort proxy for past 
work experience on current gross hourly wages.
(4.2) logwg87 = 1.10 + 0.04 AGE - 0.0005 AGESQ + 0.06 EDUC 
(1.52) (1.21) (-1.18) (6.93)
+ 0. 19 W0RK86 - 0.002 A
(1.32) (-0.01)
R2 = 0.11 n.obs. = 511
(t-values are in brackets)
The not significant effect of W0RK86 is probably to be 
imputed to the lower precision of the cohort-constructed proxy for 
past work-experience with respect to the individual variable 
available which refers to the employment status in the week
5
preceding the interview.
The positive effect of past work experience on current wages 
has also important effects on the employment probability of West 
German married women (as we will show in the following Section). A
4 We are not aware of any other study which has estimated this 
effect on West German data.
5 For a detailed description of the different variables on past 
work experience employed in our analysis refer to Chapter 6.
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positive and significant effect of past work experience on current 
wages of German married women has also been found by Merz 
(1987,1990) though his measure of past work experience differs 
from ours since he used the retrospective information contained in
g
the first wave of the German Panel.
Equation (4) will be used in the following section to predict 
current wages, and forward wages. In Appendix II to this Chapter 
we report the results of the other wage equations that we have 
estimated.
^ In other country studies a positive effect of past work experience on the 
current level of wages has been found, amongst others, by Eckstein and 
Wolpin (1989) and by Weiss and Gronau (1981).
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9.2 - Estimation of Employment Probability Model 
for West German married women
The positive and significant effect of past work experience on 
the current level of wages bears important implications also on 
current labour supply choices of women. As shown in the 
Introduction to this Chapter» their decision on current 
participation must take into account also the effect that current 
participation has on forward earnings. Therefore our Probit models 
for the probability of employment estimated below, together with 
demographics, other income of the family, and current predicted 
wages, contain also the expected gains in forward wages.
(9.1.1) Prob (PARijt=l) = <t> [ ao + at 0Yj t+
a NKID + a D01 + a D23 + a D45 + a D610
2 i,t 3 l,t 4 l,t S i,t 6 l,t
+ a D1115
7 i,t
+ a log (wp + E wg )18 i,t t 6 i,t+lJ 9 i,t
^  = cumulative standard normal density function
Where OY is other income of the household, NKID is the number
of children in the household aged less than 15 in 1987,
D01,D23,D45, D610 and Dll 15 are dummies for the age of the
youngest child in the family (age: 0-1, 2-3, 4-5, 6-10,11-15);
wp^ is the current gross wage predicted by using equation (4) in
Section 9.1, wg measures the expected gain in forward wages, i.e.:
wg= expected gain in forward wages:
= exp (log wp* | PARF = 1) - exp (log wp® | PARF = 0)=
1 , t + 1 1 1 , t 1 t t*»* 1 1 , t
= exp(1+0.05 AGE -0.0006 ACESQ +0.068 EDUC ) -r i,t*-l l,t+l 1
exp(0.76 + 0.05 AGE -0.0006 AGESQ + 0.06 EDUC-)
1 , t. + l i > t + 1
We have used the wage equation (4) in order to predict forward
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wages.
PARF is equal to 1 when the woman works full-time in week 
* * t
before 1987 interview.
Equation 9.1.1 is the model closest to our theoretical 
specification for the payoff of working function described in the 
Introduction to this Chapter. We have estimated also two other 
Probit models which differ from 9.1.1 because of the wage term. 
Equation 9.1.2 neglects the gain in the expected forward wages of 
current employment (wg) included in equation 9.1.1 and embeds only 
the effect of past work-experience on predicted wages. Equation
9.1.2 has been estimated to detect how the estimation of the 
current employment probability can change when one takes into 
account the effect of past work experience on current wages (wp) 
but does not consider its effects on forward wages. However by 
comparing the two wage terms employed in equations 9.1.1 and
9.1.2, one must notice that the two differ only in the expected 
gain in forward wages (wg) which shows little variation (refer to 
the expression for the term wg given above).
Equation 9.1.3 is just a static labour supply model without 
any term in past work experience entering the wage equation,
where:
wd = 1.42 + 0.03*AGE - 0.0004*ACESQ + 0.06*EDUC
(wage equation without past work experience)
We expect a > b > c though the little variation in wg 
8 8 8
(expected gain in forward wages) makes us uncertain about the
results of the first hypothesis test (a > b ).8 8
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(9.1.2) Prob (PARi t=l) = O [ bQ + ^  0Yi>t +
b NKID + b D01 + b D23 + b D45 + b D610
2 l,t 3 i,t 4 l,t S l,t 6 l,t
(9.1.3) Prob (PAR- =1) = <J> [ c + c o y  +
l,t 0 1 i,t
c NKID + c D01 + c D23 + c D45 + c D610
2 i,t 3 i,t 4 i,t 5 i,t 6 i,t
+ c D1115 + c log wd ] + c e
7  i , t  8 & i , t J 9  l , t
Tab. 1 contains equations 9.2.1, 9.2.2 and 9.2.3 which estimate 
the employment probability equations 9.1.1, 9.1.2 and 9.1.3 for
the 1,169 West German married women in our sample. They are aged
from 25 to 54 and have continuously been married and took part to 
all the interviews of the German Panel from 1984 till 1988.7
The effect of other income of the household on women’s current 
employment probability is negative as expected and the size of the 
coefficient is around 1 per cent.
In our employment probability equation both the number and 
the age of the youngest child in the family have a negative effect
0
on their mother's employment probability. The presence of young 
children in the family has a discouraging effect on women’s 
employment, and this effect is lower in equation 9.2.1 where we 
consider also the effect of expected gains in forward wages, than
7 For a detailed description of the sample of German married women 
used for estimation refer to Chapter 6 (Section 6.3.2).
8 This is in line with what we have found also for British married 
women: even when we control for the age of the youngest child in 
the family the variable "number of children“ is significant 
(compare to the results shown in Chapter 8).
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in equation 9.2.2 where we neglect this effect. Moreover the
discouraging impact of the presence of young children in the
family on married women’s employment probability is lower in our 
employment probability equation than in those estimated on West 
German married women samples by Franz and Kawasaki (1981), Franz 
(1985), Holst et al. (1988), by Merz (1990) and by Gustafsson 
(1992).
As we show in the Appendix III to this Chapter, we have
tested the hypothesis that a = b and we cannot reject the null at
8 8
the 5V. level; this may be imputed to the little variation in the
term expressing the gain in forward wages (wg), the term in which
the two variables for wages differ.
By comparing our dynamic models (9.2.1 and 9.2.2) to the
static one (9.2.3), one cam see how the latter underestimates the
effect of wages on the current employment probability of German
maLrried women. In fact, by performing the test on a = c we have8 8g
rejected the null at 5% level. We cam therefore state that the 
exclusion of past work experience from the wage equation brings to 
a significant underestimation of the wage effect in the Probit for 
employment probability of German married women.
g
Refer to Appendix III to this Chapter for the tests.
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TAB. 1
Equations 9.2.1 9.2.2 9.2.3
Dependent Var. :Employment Probability (PAR) on 1,169 cases 
Constant -3.68 (- 9.89) -2.69 (-11.64) -2.00 (-3.09)
0Y -0.01 (- 1.75) -0.02 (- 1.95) -0.01 (-1.34)
NKID -0.19 (- 2.34) -0.20 (- 2.43) -0.14 (-1.87)
D01 -0.53 (- 1.87) -0.69 (- 2.43) -0.40 (-1.45)
D23 -0.61 (- 2.86) -0.78 (- 3.57) -0.31 (-1.51)
D45 -0.41 (- 1.87) -0.58 (- 2.61) -0.17 (-0.80)
D610 -0.29 (- 1.63) -0.42 (- 2.35) -0.12 (-0.69)
D1115 -0.28 (- 1.82) -0.33 (- 2.14) -0.24 (-1.60)
log (wp + Etwg) 1.63 ( 10.15)
log wp - 1. 61 (12.24)
log wd - - 0.80 ( 3.19)
log-1ikelihood -727.91 -700.72 -777.49
X2(8) 146.22 200.60 47.06
Significance
level 0.32E-13 0.32E-13 0.28E-08
t-values in brackets
The x square test of the Probit presented in Table 1 shows good 
fit for the models since for v = 8 at 0.05 level of significance 
the critical region is > 15.51.
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9.3 - Estimation of Probit for the employment probability in
full-time jobs of Vest German married women
It is interesting to analyse how the factors considered in 
the previous Section have different impact on the employment 
probability of West German married women in part-time and in 
full-time jobs. Therefore we have estimated Probit models similar 
to the ones reported in Tab. 1 but for the probability of working 
in full-time and in part-time jobs in the week before 1987 
interview.10
Amongst the more interesting results shown in Appendix IV to 
this Chapter, one can notice how the expected negative income
effect on current employment probability is not significant, and 
it is positive in the part-time employment probability equations. 
Moreover the effect of predicted current wages and of the expected 
gain in forward wages is positive and signif icant in full-time and 
part-time employment probability equations, but it is
significantly lower on the probability of working part-time than 
on the probability of working full-time. Both full-time and 
part-time static models estimated significantly understate the
effect of predicted wages on current employment probability.11
In Tab. 4 below we report the results of the estimation of a 
bivariate Probit with sample selection for the probability of
10 The results are in the Appendix IV to this Chapter. Tab. 2 
contains equations (9.3.1),(9.3.2) and (9.3.3) which refer to the 
probability that the married women in our sample work full-time, 
while Tab.3 contains equations (9.4.1), (9.4.2) and (9.4.3) which 
refer to the employment probability of working part-time in week 
before 1987 interview.
11 Refer to Appendix III for tests on this hypothesis.
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working (PAR=1) and for the probability of working full-time
(EMPF=1) in week before 1987 interview, as compared to the single
equations. One cannot reject the null hypothesis of zero
correlation between the disturbances of the two single Probit
12
models as the Wald statistic computed shows. This may be due to 
the fact that the same set of independent variables is on the 
right hand side of both full-time and employment probit.
If we assume that the age of the youngest child in the family
and the wage enter only the employment choice and that once having
decided to work, the only variables affecting the probability of
working part-time or full-time are the number of children in the
family and other income, the correlation coefficient between
employment probability and probability of working full-time
13
becomes significant as Tab. 5 below shows.
12 In fact the Wald statistic (= 0.02) does not fall in the
2
critical region given that % (0.05, 1) = 3.84.
13 In fact the Wald statistics (=10.512 = 110.46) falls in the 





Employment Probability (PAR) on 1,169 cases
Constant -3.68 (- 9.89) -3.72 (-10.54)
OY -0.01 (- 1.75) -0.01 (- 2.63)
NKID -0. 19 (- 2.34) -0.19 (- 2.20)
D01 -0.53 (- 1.87) -0.53 (- 2.01)
D23 -0.61 (- 2.86) -0.63 (- 2.89)
D45 -0.41 (- 1.87) -0.41 (- 1.83)
D610 -0.29 (- 1.63) -0.29 (- 1.58)
D1115 -0.28 (- 1.82) -0.28 (- 1.74)
log (wp + Etwg) 1.63 ( 10.15) 1.65 ( 10.98)
full-t me employment (EMPF) on 511 cases
Cons taunt -3.58 - 6.03) 1 cn o CD (- 0.95)
OY -0.005 - 0.48) -0.01 (- 0.34)
NKID -0.37 - 2.45) i o (J 00 (- 1.29)
D01 -0.42 - 0.80) 1 o cn 00 (- 0.97)
D23 -1.24 - 3.10) -1.30 (- 1.22)
D45 -0.35 - 0.91) -0.47 (- 1. 19)
D610 -0.41 - 1.33) -0.47 (- 1.35)
D1115 -0.28 - 1.03) -0.35 (- 1.51)
log (wp + Etwg) + 1.51 6.06) + 1.95 ( 1.74)
Correlation 0.0 0.70 ( 0. 15)




PAR = 1 when woman works for a positive wage in week before 
1,1 1987 interview
EMPF = 1 when woman works full-time in week before 1987




Employment Probability (PAR) on 1,169 cases
Constant -3.68 (- 9.89) -3.67 (-10.59)
0Y -0.01 (- 1.75) -0.01 (- 2.52)
NKID -0. 19 (- 2.34) -0.16 (- 2.21)
DO 1 -0.53 (- 1.87) -0.54 (- 2.43)
D23 -0.61 (- 2.86) -0.74 (- 4.15)
D45 -0.41 (- 1.87) -0.43 (- 2.24)
D610 -0.29 (- 1.63) -0.35 (- 2.21)
D1115 -0.28 (- 1.82) -0.30 (- 2.21)
log (wp + E^wg) 1.63 ( 10.15) 1.62 ( 10.97)
full- time employment (EMPF) on 511 cases
Single Equation Bivariate
Constant -0.04 (- 0.53) 0.54 ( 6.77)
OY -0.003 (- 0.33) 0.44 ( 0.49)
NKID -0.41 (- 6.21) -0.20 (- 2.99)
Correlation 0.0 -0.83 (-10.51)





As the statistics referred to in Tab.5 show, the bivariate
model has good fit and one can reject the hypothesis of zero
correlation between the disturbances
14
of the two probit models.
Therefore in Tab.6 below we report the partial derivatives of the
14 In fact both the likelihood ratio and the Wald statistic follow 
a % distribution, and the critical value of x at 0.05 
significance level and 1 degree of freedom is 3.84.
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function estimated in Tab.5 for the Bivariate employment 
probabi1i ty equat ion.1S
Tab.6 - EFFECT OF THE INDEPENDENT VARIABLES ON HARRIED WOMEN’S
EMPLOYMENT PROBABILITY
Dependent Variables: PAR n=l,169









log (wp + E^wg) +0.63
(*) = significant at 95% level
PAR = 1 when woman works for a positive wage in week before 1987
1,1 interview
OY = other household’s income referring to year 1986;
NKID87= number of children aged less than 15 in 1987;
D01 = 1 if the youngest child in the family is aged less than 1;
D23 = 1 if the youngest child in the family is aged from 2 to 3;
D45 = 1 if the youngest child in the family is aged from 4 to 5;
D610 = 1 if the youngest child in the family is aged from 6 to 10.
Dll15= 1 if the youngest child in the family is aged from 11 to 15
wp = current gross wage predicted by using equation (4). 
l it
wg = expected gain in forward wages:
■•r
= exp (log wp" | PARFt t= 1) - exp (log | PARFlft= 0)=
= exp(1+0.05 AGE -0.0006 AGESQ +0.068 EDUC ) -
r  l,t+i i,t+i l
exp(0.76 + 0.05 AGE^ ^  -0.0006 AGESp + 0.06 EDUC.)
We have used the wage equation (4) in order to predict forward
1S Tab. 7 in Appendix V to this Chapter contains the partial 
derivatives of the single Probit equations reported in Tab.5.
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wages.
Each additional child decreases married women’s employment 
probability by 6%, and this effect is higher for German married 
women than it is for British married women (for the latter each 
additional child decreased their mothers' employment probability 
by 5%). The discouraging effect of the number of children aged 
from 2 to 15 decreases with the age of the youngest child in the 
family. If the youngest child in the family is aged from 2 to 3 
his mother’s employment probability decreases by 29% showing the 
highest discouraging effect amongst the dummies on the age of the 
youngest child in the family.
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9.4 - Conclusions
A comparison of the results shown in Tab.6 with the partial
derivatives of the employment probability function estimated on 
16
British data shows that the discouraging effect of the presence 
in the family of children aged less than 11 is higher in Great 
Britain than in West Germany. Consistently with the institutional 
factors discussed in Ch.5 when the youngest child in the family is 
aged 1 or less, the employment probability decreases by 68/i for 
British married women and by 215i for West German married women. 
The higher discouraging effect for British mothers is probably to 
be imputed to the system of maternity leave at work in Great 
Britain17 which is less favourable to women than the system of 
leave in Germany. On the other hand if the youngest child in the 
family is aged from 11 to 15 his discouraging effect on mothers’ 
employment probability is higher in West Germany than in the U.K.. 
This may be due to the different organization of secondary schools 
in the two countries; in fact, as we have discussed in Ch.5, the 
organization of the school-day and the compatibility with mothers’ 
working hours is better in Great Britain than in West Germany and 
this may justify the lower discouraging effect on women’s 
employment probability.
According to the results shown in Tab.6 if log (wp + wg) 
increases by one percent, the current employment probability will 
increase by 0.63. This positive and significant effect of 
predicted current wages (wp) augmented by the expected gain in 
forward wages (Et wg) is consistent with the theoretical model 
presented in Chapter 4 and with its quasi-reduced form described 
in the Introduction to this Chapter.
For these derivatives refer to Tab.1 in Section 8.1.1.
17 For a description of it refer to Section 8.1.1 and to Ch.5. For 




Probit Model for West German married women employment 
probability in week before 1987 interview 
used to construct Heckman's X
Equation (1) below has been used to construct the Heckman’s X used in
the wage equations presented in Section 9.1, and in the demand for
leisure equations presented in Section 9.2:
1) Prob (PAR=1) = <t> [ -1.43 + 0.10 AGE - 0.001 AGESQ + 0.06 EDUC -0.04 EDUCH
(-1.26) (1.48) (-1.74) (3.19) (-2.57)
+ 0.02 HUNOCC + 0.25 SELFH - 0.27 NKID87 - 0.22 D01
(0.073) (2.04) (-4.75) (-0.86)
- 0.16 D23 - 0.01 D45 - 0.005 D610l
(-0.89) (-0.06) (-0.04)
PAR= 1 if woman was working with positive wage in week before
1987 interview; (mean employment rate in week before 1987 interview 
is 0.44, and in week before 1986 interview it is 0.43).
AGE= age of married women;
AGESQ= age of married women squared;
EDUC = years of education of women (constructed from stated level 
of education in year 1987);
EDUCH = level of education of husband (constructed from stated
level of education in year 1987);
HUN0CC= 1 if husband is unemployed in week before 1987 interview; 
SELFH=1 if husband is self employed in week before 1987 interview; 
NKID87= number of children aged less than 15 in 1987;
D01 = 1 if the youngest child in the family is aged less than 1;
D23 = 1 if the youngest child in the family is aged from 2 to 3;
D45 = 1 if the youngest child in the family is aged from 4 to 5;
D610 = 1 if the youngest child in the family is aged from 6 to 10.
number of observations = 1,169 (t-values in brackets)
;= cum ulative standard normal density function
The variables which significantly affect the employment' probability of
married women in the sample are, according to equation 1 above, years
of schooling of wife (which positively affects her probability of being 
employed in week before 1987 interview), EDUCH (women married to more 
educated men have lower probility to be working in week before 1987 
interview), SELFH (women married to self-employed men are more likely 
to be employed, but this is probably related to the split type of 
taxation system in West Germany) and the number of children aged less 
than 15 in the household which, as expected, have a negative effect on
married women’s employment probability, while the dummies for the age
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of the youngest child in the family are not significant, however when 
we drop the variable NKID87, the dummies on the youngest child in the 
family have a significant effect on mothers’ employment probability as 
equation (2) below shows:
( O  Prob (PAR=1) = <E> [ -0.49 + 0.02 AGE - 0.0004 AGESQ + 0.06 EDUC -0.04 EDUCH
(-0.44) (0.44) (-0.60) (3.35) (-2.76)
+ 0.02 HUN0CC + 0.22 SELFH - 0.64 D01
(0.07) (1.81) (-2.79)
- 0.55 D23 - 0.39 D45 - 0.30 D610]
(-3.44) (-2.49) (-2.66)
As the above equation shows fertility dominates married women’s 
employment probability, and the estimated coefficients for the dummies 
on the age of the youngest child decrease as the age of the youngest 
child in the family increases.
Equation (3) below shows that the employment probability of married 
women in our sample is highly related to their employment status in 
the previous year as the estimated coefficient for the variable EXP86 
shows. There is also a sensible change in the size and significance 
of the other coefficients.
(t-values in brackets)
C3 ) Prob (PAR=1) = <£ [ -5.07 + 0. 19 AGE - 0.002 AGESQ + 0.03 EDUC -0.01 EDUCH
(-3.82) (2.80) (-2.69) (1.43) (-0.60)
+0.19 HUN0CC + 0.06 SELFH - 0.10 NKID87 - 0.24 D01 
(0.75) (0.43) (-1.33) (-0.78)
+0.33 D23 + 0.37 D45 + 0.30 D610 +1.94 EXP86]
(1.56) (1.82) (1.95) (20.58)
1 A similar negative effect of the variable number of children under 18
on German married women’s employment probability has also been found by
Kaiser et al. (1989, p. 18) in their analysis based on a subsample of
the first wave of SEP data.
2 This is also the case for the variables PAR86P ( = 1 if the woman was
working part-time in week before 1986 interview) and PAR86F (=1 if she 
was working full-time) which, once introduced in the PROBIT have 
positive and significant coefficients which dominate the others, but it 
does not hold true for the constructed variable W0RK86 which is a 
cohort proxy for past work experience.
300
APPENDIX II - WAGE EQUATIONS
In equation (5) below we have distinguished between past work
experience in full time (EX86F) and in part-time jobs (EX86P).
(5) logwg87 = 0.70 + 0.05 AGE - 0.0006 AGESQ + 0.06 EDUC
(1.06) (1.65) (-1.62) (7.54)
+ 0.34 EX86F + 0,24 EX86P + 0.09 X
(5.89) (4.31) (0.47)
R2 = 0.16 n.obs. = 511
logwg87 = log of gross hourly wage in 1987 deflated by using price 
indices base year 1984;
EDUC = years of schooling of women;
EX86P = 1 if woman was working part-time in week before 1986 
interview;
EX86F = 1 if woman was working full-time in week before 1986 
interview.
As one can see from the above equation both types of "learning by doing 
human capital" have a positive effect on the current level of gross 
wages of married women, but, as we expected, the effect of past 
work-experience in full-time jobs is higher.
However, turning to log of net wage equation (as the one shown in
equation 6) one cam see how only past work-experience in full-time
significamtly affects the current level of net wages:
(6) logwn87 = -0.32 + 0.08 AGE - 0.001 AGESQ + 0.07 EDUC
(-0.51) (2.85) (-2.75) (8.08)
+ 0.14 EX86F + 0.04 EX86P + 0.27 X 
(2.44) (0.68) (1.54)
R2 = 0.15 n.obs. =511
logwn87 = log of net hourly wage in 1987 deflated by using price
This result has also been found by Merz (1990, p.257) in his 
analysis on married women's labour supply based on the first wave of 
SEP and on retrospective information on part-time and full-time years 
of work.However the coefficients of past-work experience on current 
wage that we obtain are larger than the ones obtained by Merz, possibly 
because he uses the retrospective information on past work experience 
often subjected to recall errors and we use the information collected 
during 1986 survey.
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indices base year 1984;
EDUC = years of schooling of women;
EX86P = 1 if woman was working part-time in week before 1986 
interview;
EX86F = 1 if woman was working full-time in week before 1986 
interview.
Equation 7.1 below does not contain terms in past work experience and 
it has been vised to predict the current level of wages in equation
9.2.3 estimated in Section 9.2.
(7.1) logwg87 * 1.42 + 0.03 AGE - 0.0004 AGESQ + 0.06 EDUC
(2.13) (1.11) (-1.15) (6.84)
- 0.17 A 
(-0.89)
R2 = 0.11 n.obs. = 511
logwg87 = log of gross hourly wage in 1987 deflated by using price
indices base year 1984;
AGE= age of married women;
AGESQ= age of married women squared;
EDUC = years of schooling of women;
W0RK86=cohort constructed measure for past work experience.
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1. The first test performed regards the equality between the
coefficient of log (wp + E wg ) (1.63) in equation 9.2.1 (in
1 ̂ t 1 |
Section 9.2) and the coefficient of log wp (1.61) in equation
1 t
9.2.2.( in Section 9.2). *
H : a = b 
0 8 8
In performing this test we have assumed that Cov(an,bn) = 0. Therefore:
/ '-> 8 8
var a + var b = 0.06. Hence the 95% confidence 
8 8 8 8
limits for (a - b) are 0.02 + 1.645 (0.06), i.e. (-0.07, +0.11).
8 8
Where 1.645 is the 5% probability point in the t tables with 1,160
degrees of freedom. Thus we cannot reject the null hypothesis of a = b
8 8
at the 5% level.
APPENDIX III - TESTS ON THE EMPLOYMENT PROBABILITY EQUATIONS
2. The second test regards the null hypothesis that:
H : a = c 
0 8 8
Where ag is the coefficient of log (wp^ E^wg^ (1.63) in
equation 9.2.1 and c is the coefficient of log wd (0.80) in
8 * » t
equation 9.2.3 (both equations are in Section 9.2). We have assumed
that Cov(a , b ) = O.The 95% confidence limits for (a - c ) are 0.83 +
8 8 8 8
1.645 (0.10), i.e. (0.677, +0.99). Thus we can reject the null
hypothesis of a = c at the 5% level.
8 8
3. The third test performed regards the equality between the
coefficient of log (wp + E wg ) (1.90) in equation 9.3.1 and the
i,t t i , fc ♦ 1
coefficient of log wp (1.88) in equation 9.3.2 (both equations are
A » t
in Appendix IV).
H : a = b 0 8 8
In performing this test we have assumed that Covfa^b^) = 0.
The 95% confidence limits for (a - b ) are 0.02 + 1.645 (0.05).
8 8
Again we cannot reject the null hypothesis of ae= bg at the 54 level.
4. Equality between the coefficient of log (wPl>t+ Etwgi>t+î  t1-90* in
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equation 9.3*1 and the coefficient of log wd (0.89) in equation
9.3.3 (both equations are in Appendix IV).
H : a = c 
0 8 8
In performing this test we have assumed that Cov(a , c ) = 0. The t is
8 8 c
= 2.97 > 1.645. So we can reject the null in favour of the alternative
that a > c at 95/£ level of confidence.
8 8
5. Equality between the coefficient of log (wp + E wg ) (0.52) in
0 M,t t
equation 9.4.1 and the coefficient of log wd^ (0.10) in equation
9.4.3 (both equations are in Appendix IV).
H : a = c 
0 8 8
In performing this test we have assumed that Cov(a , c ) = 0 .  The t is
8 8 c
= 1.35 < 1.645. So we cannot reject the null at 95% level of confidence
6. Equality between the coefficient of log (wp + E wg ) (1.90) in
Ki,t t *i,t+i
equation 9.3.1 and the coefficient of log (wp + E wg ) (0.52) in
l ,t t l,t+i
equation 9.4.1 (both equations are in Appendix IV).
H : a *s a 
0 8 8
In performing this test we have assumed that Cov(a ,a ) = 0 .  The t is
8 8 c
= 5.75 > 1.645. So we can reject the null in favour of the alternative
that a > a at 95/i level of confidence. One can claim that the effect
8 8
of current wages augmented by the expected gain in forward wages is 
greater in the full-time than in the part-time employment probability 
equation.
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APPENDIX IV - PROBIT MODELS FOR FULL-TIME AND PART-TIME 
EMPLOYMENT PROBABILITY
TAB. 2
Equat i ons 9.3 . 1 9.3.2 9.3.3
Dependent Var.:Full-time Employment Probability (PARF) on 1, 169 c!
Constant -4.93 (-11.40) -3.85 (-13.69) -2.82 (-3.83)
OY -0. 01 (- 1.38) -0.02 (- 1.53) -0.01 (-1.04)
NKID -0.28 (- 2.48) -0.30 (- 2.57) -0.20 (-1.93)
D01 -0.39 ’(- 1. 10) -0.51 (- 1.43) -0.34 (-0.99)
D23 -1.31 (- 4.19) -1.46 (- 4.65) -0.99 (-3.26)
D45 -0.74 (- 2.48) -0.92 (- 3.05) -0.48 (-1.71)
D610 -0.55 (- 2.36) -0.70 (- 2.95) -0.37 (-1.70)
Dll 15 -0.40 (- 2.00) -0.46 (- 2.25) -0.38 (-2.00)
log (wp + Etwg) 1.90 ( 10.37) - -
log wp - 1.88 (12.32) -
log wd - - 0.89 ( 3. 14)
log-1ikelihood -480. 46 -451.20 -534.01
Z2(8) 581.1D7 259.74 94. 12
Significance






Dependent Var.: Part-time Employment Probability (PARP) on 1,169 c;
Constant -1.82 (- 4.86) -1.56 (- 6.78) -0.87 (-■1.27)
OY +0.004 ( 0.47) 0.003( 0.41) 0.005( 0.60)
NKID -0.12 (- 1.51) -0.13 (- 1.56) -0. 11 (-•1.34)
D01 -0.001 (- 0.004) -0.05 (- 0.18) -0.03 ( 0. 11)
D23 +0.10 ( 0.34) 0.01 ( 0.06) 0. 18 ( 0. 86)
D45 +0.11 ( 0.49) 0.05 ( 0.22) 0. 19 ( 0.86)
D610 +0.15 ( 0.83) 0. 10 ( 0.57) 0.21 ( 1. 17)
D1115 +0.14 ( 0.88) 0. 12 ( 0.78) 0.15 ( 0.95)
log (wp + Etwg) 0.52 ( 3.26) - -
log wp - 0.54 ( 4.27) -
log wd - - 0. 10 ( 0.37)
log-likelihood -673.39 -669.57 -678. 64
Z2(8) 13.62 21.26 3. 13
Significance
level 0.09 0.006 0.93
t-values in brackets
The x square test of the Probit models estimated in Table 2 shows 
good fit for the models since for v = 8 at 0.05 level of significance 
the critical region is x' > 15.51, while only equation 9.4.2 shows a 
good fit amongst the ones in Tab. 3.
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APPENDIX V -
EFFECT OF THE INDEPENDENT VARIABLES ON MARRIED WOMEN’S EMPLOYMENT
PROBABILITY
Tab.7 - EFFECT OF THE INDEPENDENT VARIABLES ON MARRIED WOMEN’S 
EMPLOYMENT PROBABILITY
Dependent Variables: PAR n=l,169 EMPF n = 511
Right Hand Side Var. :
OY -0.004 -0.002
* »
NKID -0.07 -0. 14




D45 -0. 16 -0. 13
D610 -0. 11
inH01
D1115 -0. 11 i o >-» o
* •
log (wp + E^wg) +0.64
CDino+
(*) = significant at 95% level
PAR = 1 when woman works for a positive wage in week before 1987 
l,t interview
EMPF = 1 when woman works full-time in week before 1987
interview; = 0 when woman works part-time;
OY = other household income referring to year 1986;
NKID87= number of children aged less than 15 in 1987;
D01 = 1 if the youngest child in the family is aged less than 1;
D23 = 1 if the youngest child in the family is aged from 2 to 3;
D45 = 1 if the youngest child in the family is aged from 4 to 5;
D610 = 1 if the youngest child in the family is aged from 6 to 10. 
Dll 15 = 1 if the youngest child in the family is aged from 11 to 
15.
wp =s current gross wage predicted by using equation (4) above; 
i.t
wg = expected gain in forward wages:






+ 0.068 EDUC ) -
exp(0.76 + 0.05 AGE -0.0006 AGESQ + 0.06 EDUC.)
where we have used the wage equation (4 ) In order to predict forward
Each additional child decreases married women's employment 
probability by 7%, and this effect is higher for German married women 
than it is for British married women (for the latter each additional 
child decreased their mothers' employment probability by 5%). The 
discouraging effect of the number of children aged less than 15 is 
higher on full-time employment probability (each additional child 
decreases mothers* employment probability in full-time jobs by 14%).If 
the youngest child in the family is aged from 2 to 3 his mother’s 
employment probability decreases by 24% and her employment probability 
in full-time jobs decreases by 46% showing the highest discouraging 
effect amongst the dummies on the age of the youngest child in the 
family.
w a g e s .
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APPENDIX VI - TESTS ON THE EMPLOYMENT PROBABILITY AND WAGE EQUATIONS
1. Comparison of coefficients in the employment probability equations 
for West German married women (Tab. 5, Section 9.3) and for U.K. married 
women (equation 1, Section 8.1.1). The two equations differ in the 
samples and variables used. Moreover, the equation for West German 
married women’s employment probability comes from a Bivariate 
estimation. So we cannot claim that the tests conducted in this 
Appendix are conclusive.
1.1. Equality between the coefficient of D01 in equation 1 for the 
employment probability of British married women (-1.73) (S.E. 0.16)(a) 
and the coefficient of D01 in (Tab.5) (b)(-0.54) (S.E. 0.22).
H :a = b against H : a < b
o a
In performing this test we have assumed that Cov(a, b) = 0.
The t is = -4.41 < -1.645. So we can reject the null in favour of the
c
alternative that a < b at 95% level of confidence. The presence of a 
youngest child aged less than 1 in the family has a greater 
discouraging effect on the employment probability of British married 
women than on the employment probability of West German married women.
1.2. Equality between the coefficient of D23 in equation 1 for the 
employment probability of British married women (-1.47) (S.E. 0.16)(a) 
and the coefficient of D23 in (Tab. 5) ( b ) ( —0. 74 ) (S.E. 0.18)
H : a = b against H : a < b
0 a
In performing this test we have assumed that Cov(a,b) - 0.
The t is = -3.04 < -1.645. So we can reject the null in favour of the
c
alternative that a < b at 95% level of confidence. The presence of a 
youngest child aged from 2 to 3 in the family has a greater 
discouraging effect on the employment probability of British married 
women than on the employment probability of West German married women.
1.3. Equality between the coefficient of D1118 in equation 1 for the 
employment probability of British married women (-0.03) (S.E. 0.14) (a) 
and the coefficient of D1118 in (Tab.5) (b)(-0.30) (S.E. 0.14).
H : a = b against H : a > b
o a
In performing this test we have atssumed that Cov(a,b) = 0.
The t is = 1.35 < 1.645. So we cauinot reject the null in favour of the
c
alternative that a > b at 95% level of confidence. However we should 
notice that the variable D1118 in the employment probability equation 
for British married women is not significant, whereas the dummy for 
children aged from 11 to 15 in the West German married women’s 
employment probability equation (Tab.5) has a significant discouraging 
effect.
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2. Comparison of coefficients in the wage equations for West German 
married women (equation 4, Section 9.1) and for U.K. married women 
(equation 3, Section 8.1.2). The two equations differ in the samples 
and variables used so we cannot claim that the tests conducted in this 
Appendix are conclusive.
2.1. Equality between the coefficient of EDUC in the wage equation for
British married women (0.06) (S.E. 0.010)(a) and the coefficient of
EDUC in the wage equation for West German married women (0.06) (S.E.
0.008) (b).
H : a = b
o
In performing this test we have assumed that Cov(a,b) = 0.
The t is = 0 < 1.645. So we cannot reject the null hypothesis that
the effects of education on gross wages in the two equations differ at 
95/i level of confidence.
2.2. Equality between the coefficient of the cohort proxy for
individual past work experience in the wage equation for British 
married women (0.11) (S.E. 0.05)(a) and the coefficient of the
individual past work experience in the wage equation for West German 
married women (0.24) (S.E. 0.055) (b).
H : a = b against H : a < b
0 a
In performing this test we have assumed that Cov(a,b) = 0.
The t is » - 1.86 < - 1.645. So we can reject the null hypothesis
C
in favour of the alternative at 95% level of confidence.
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CHAPTER 10 - CONCLUSIONS
Standard dynamic models of female labour supply generally 
underestimate the number of married women who “stay in the labour 
market”. In Chapter 2 we have surveyed these models and stressed 
how one of their disadvantages is that they assume that current 
labour supply behaviour is not affected by the individual past 
work experience, this arises because they assume intertemporal 
separability of the lifetime utility function and of the lifetime 
budget constraint.
In Chapter 3 we have shown how the implications of these two 
assumptions have been rejected by empirical analyses which provide 
evidence in favour of the existence of persistence effect in 
employment both for male and for female labour supply. We have 
also noticed the problem of identifying the different sources of 
this persistence effect which can arise either by introducing 
nonseparable preferences with a lifetime separable budget 
constraint or by keepig the assumption of separable preferences 
and by relaxing the assumption of a lifetime separable budget 
constraint.
Models wich relax the assumption of intertemporal 
separability of the lifetime utility function have been surveyed 
in Section 3.1.2, where we have also analysed the factors leading 
to the rejection of this assumption (amongst them habit formation, 
job search activity, contracts). In Section 3.1.3 we have surveyed 
those models of life cycle labour supply which introduce a 
nonseparable lifetime budget constraint by relaxing the assumption 
of wage exogeneity.
On the basis of the evidence surveyed in Section 3.1.3, we 
expect that by introducing past work experience as sin explanatory 
variable in the wage equation one gets a more continuous 
work-profile for married women over the life cycle, that child 
status variables will have a lower discouraging effect than in
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models which neglect past work experience and that there is no 
habit persistence effect. We also expect that wage endogeneity 
will bring in the demand for leisure equation an extra term 
accounting for the gain in forward wages and employment of the 
current decision of working.
The evidence surveyed in Section 3.2 on the effects of fixed 
costs of working on labour supply in a standard and in a dynamic 
setting, leads us to introduce these components in the life cycle 
model presented in Chapter 4.
The evidence surveyed in Chapter 2 has shown that the 
standard Frisch demand model of labour supply (with the 
assumptions of intertemporal separability of the lifetime utility 
function and budget constraint) performs better when applied to 
the analysis of married women’s labour supply behaviour over their 
life cycle than when applied to the analysis of prime age men’s 
labour supply. In fact, the variation of labour supply over their 
life cycle is greater for married women than for prime age men, 
and the part of this variation explained by the standard Frisch 
demand model is greater for married women than for men. This 
better fit of the Frisch demand model on the analysis of married 
women’s labour supply together with the evidence (surveyed in 
Chapter 1 and 5) on the dramatic changes occurred in the level and 
life cycle profiles of married women’s labour supply over recent 
decades, brought us to choose to apply a Frisch demand model of 
labour supply to the analysis of the labour supply behaviour of 
this component of the population.
However, in the light of the failure of the standard Frisch 
demand model presented in Chapter 2, to explain the observed 
persistence effect in the employment behaviour over the life cycle 
both for men and for women, and because of the vast evidence 
against the assumption of wage exogeneity for women we have 
modified the basic structure of the model by relaxing the 
assumption of intertemporal separability of the lifetime budget
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constraint via wage endogeneity in the "wage-experience dynamic 
model of labour supply” present end in Chapter 4 and which has been 
estimated in the Second Part of this thesis.
The main implication of the inclusion of past work experience 
as explanatory variable in the wage equation, as far as the demand 
for leisure equation is concerned, is that forward terms in 
leisure and in wages enter the demand for leisure even if one does 
not impose nonseparable preferences. According to our model, when 
the woman decides on the allocation of time between work in the 
labour market and leisure, she considers also the effect that an 
additional hour of work at time t has on her future wages given 
that she decides to work in the future. In the standard dynamic 
labour supply model surveyed in Chapter 2 the expected increase in 
wages will bring about a reduction in current hours of work via 
intertemporal substitution. In our wage-experience model, on the 
other hand, the total effect of an increase in forward wages is 
uncertain because it is made up of the usual negative substitution 
effect (which produces a decrease in current hours of work) and of 
the positive experience effect (according to the latter, higher 
forward wages are related to higher current hours of work).
In Chapter 4 we have discussed also the implications of 
introducing in our model fixed costs qL  working connected with the 
presence in the family of young children. Fixed costs of entry in 
the labour market determine the number of reservation hours for 
the woman, and, if the desired hours of work are less than the 
reservation hours she will not enter the labour market. The 
marginal utility of wealth-constant effect of fixed costs of 
working on current hours of work will be negative if the woman 
decides to work a positive number of hours, and equal to zero if 
she does not work at time t, while, as shown in Section 4.2, the 
marginal utility of wealth - variable effect on married women’s 
labour supply is certainly positive. Therefore the net effssl of. 
fixed costs incurred by a woman with a child aged i at time t is
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ambiguous. However, in the application of our model to the 
available data we have not tested this effect given the lack of 
data on money costs incurred by the family for each child in the 
household. We have only taken into account fixed time costs 
connected with the presence of young children in the family, by 
including the number of children aged less than 15 and the age of 
the youngest child in the family as arguments of the utility 
function.
We have compared our model of labour supply to other life 
cycle models of labour supply in Section 4.3. We are aware of the 
strong assumptions that still are maintained in our model. Amongst 
them the assumptions of: perfect capital markets, separable
preferences over time and within period, lack of preference 
interdependence between husband and wife,1 exogeneity of fertility 
choices, no fixed money costs of working in the budget constraint, 
no aggregate shocks.
Some of the above mentioned assumptions (like perfect capital 
markets or no fixed money costs in the budget constraint) have 
been kept because of the lack of information on them in the data 
set used for the estimation of our model. Given the functional 
form chosen, within period separability between consumption and 
leisure could have been relaxed only by assuming an even less 
attractive assumption: homothetic preferences. The latter
assumption would have implied for instance unitary within-period 
full-income elasticities.
Notwithstanding the evidence (that we have surveyed in 
Chapter 3) against some of the assumptions maintained by our 
model, we have not relaxed them also in order to estimate the 
model in its Structural Form, as we have done in Chapter 8 with UK
1 For an analysis which introduces habit formation and preference 
interdependence in a family labour supply model refer to Kapteyn 
and Woittiez (1990). By applying their model to a sample of Dutch 
families they find lack of strong preference interdependence but 
evidence of habit formation.
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data. In short, we had to evaluate the need of making the model 
more close to reality (and this would have led to relax most of 
the assumptions still kept by our model) against the need of 
estimating the model in its Structural form rather than only in 
its Reduced Form.
In the second part of the thesis we have carried out empirical 
analyses of the model presented in Chapter 4, together with an 
analysis on wages and earnings mobility by gender.
We have analysed married women’s labour supply in the U.K. and 
in West Germany. In both Great Britain and West Germany female 
labour s u p p ! v  has been increasing in the last decade. Harried 
women aged from 20 to 60 has been the most dynamic component of 
female labour supply in both countries. However the two countries 
differ in the level of married women’s participation rates which 
are higher in the U.K. than in FRG (in 1986 married women’s 
participation rate was 50% in the UK while the participation rate 
of West German married women was 42.5*/. in 1985). This can be 
imputed to several factors which have been discussed in Chapter 5, 
amongst them:
- the higher diffusion of part-time work in the U.K. than in West 
Germany;
- the higher number of jobs offered by the Service Sector in the 
U.K. ;
- the "split system" of taxation in West Germany, which has been 
found to discourage married women’s labour supply.
On the other hand the system of childcare facilities in the 
two countries made us expect that married women’s labour supply 
should be higher in West Germany than in the U.K. when the child 
is in pre-school age. Mothers* participation in the labour market 
work should be higher in the U.K. than in West Germany when the 
child is in school-age given the higher compatibility of schooling
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hours and working hours in the U.K. than in West Germany.2
In both countries retrospective surveys have shown how 
married women’s work-profile is changing over the life cycle, with 
a decreased number of women, amongst the younger cohorts, who 
interrupt their career during childbearing and childrearing years 
and with a tendency to shortening the period out of the labour 
force. Notwithstanding the changes occurred in married women’s 
level of participation rates and work-profile, there are only a 
few dynamic models on female labour supply estimated by using U.K. 
and German data as the survey presented in Chapter 5 (Section 5.2) 
shows. It is therefore interesting to estimate our wage-experience 
model of labour supply on British and German data.
The lack of dynamic analyses on female labour supply in the two 
countries investigated is partly to be imputed to the lack of 
panel data or to their recent acquisition. One of the aims of our 
research was to develop a technique which would allow one to 
estimate a dynamic model of labour supply also in countries where 
individual households’ panel data are not available. This has 
brought us to construct a cross section augmented by cohort 
proxies by using Family Expenditure Survey data for the U.K. where 
individual households' panel data were not available (this 
technique has been described in Chapter 6 and summarized below).
In particulair, the estimation of our wage-experience model of 
labour supply requires terms in past and forward work-experience 
and in forward wages. In order to construct past work experience 
when, as in the case of UK Family Expenditure Survey (FES) data, 
individual observations on past and forward work experience are 
not available, we have computed the mean employment rates in 1982
On the other hand the maternal leave system and the type of 
pre-school child care facilities available in West Germany are 
more favourable than in the U.K. for mothers’ labour supply.
2
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for married women for each cohorts, according to the presence of 
young children in the household and to the age of the youngest 
child in the family. This procedure gave us a matrix with 35 
elements.
The same procedure has been followed in order to compute a 
cohort proxy for individual’s forward work experience. The cohort 
proxy for individual's forward wages has been constructed by 
computing the mean marginal wage of working married women in year 
1984 according to their cohort, their level of education and the 
region where their household lives. This computation gave us a 
matrix of 63 cells.
We have followed a similar technique also by using the German 
SocioEconomic Panel in order to compare the results of the 
estimation on one wave of the Panel enriched by using individual 
panel data observations on forward and lagged explanatory 
variables with the results obtained by using cohort proxies for 
forward and lagged explanatory variables for the same country.
Before turning to the estimation of our wage-experience dynamic 
model on labour supply to British and German data, we have carried 
out am analysis on wages and earnings mobility by gender in West 
Germany, by using the German SocioEconomic Panel. This analysis 
adds more information on a topic (earnings mobility by gender) 
which haLS been rarely investigated particularly in West Germany.
The wage and earnings mobility analysis for German workers 
carried out in Chapter 7, has confirmed our hypothesis, that 
people characterized by a discontinuous work-profile have higher 
downward earnings mobility than people having a continuous 
work-profile for the period considered. However, we have noticed 
how the analysis of earnings mobility does not distinguish between 
downward earnings mobility caused by downward wages mobility and 
downward earnings mobility caused by a decrease in hours of work. 
We have also noticed how the analysis of wages mobility is
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restricted by the existence of measurement errors in the 
constructed hourly wage variable.
In Chapter 7 we have also found that gross earnings of 
married women having a broken work-profile are significantly more 
transitory than those of women in the constant sample. Moreover 
women’s earnings mobility is lower than their husbands’ earnings 
mobility for people continuously at work from 1984 to 1988, a 
result which is in line with previous evidence on British data.
Consistently with the analysis by Hart (1976) based on
British working men data, we have also found that earnings
mobility is higher the longer is the time interval considered for 
both men and women having a continuous work profile from 1984 to
1988 (the "constant sample").
In Chapter 8 we have estimated our wage-experience dynamic 
model on married women's labour supply with the data set
constructed by means of Family Expenditure Survey data (years 
1982,1983,1984) and by following the procedure described above and 
in Chapter 6. FES data contained also information on the 
household’s consumption and this, as shown in Chapter 4 and in
Section 6.4, allowed us to estimate the Structural form of the 
model by following a 5 step procedure:
1) Probit on the employment probability of married women in the 
sample;
2) estimation of a log wage equation corrected for selection bias;
3) estimation of log of Consumption equation, used to substitute 
the marginal utility of initial wealth term in the following 
steps;
4) 2 Stage least squares estimation of a log linear approximation 
of the structural form demand for leisure equation. In this stage 
we have also tested for the significance of the predicted against 
the actual measures of wages and consumption;
5) 2 Stage least squares estimation of the structural form model 
for the demand of leisure.
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As one can see by comparing the model presented in Chapter 4 
and the model estimated in Chapter 8, we have tried to keep the 
econometric model estimated as close as possible to the 
theoretical "wage-experience model of female labour supply". This 
made us choosing a very simple wage equation in the second step of 
the estimation. Actually by adding demand side explanatory 
variables in the wage equation (as we have done in unreported 
regressions), we would have obtained a better fit but the 
estimated wage equation would have been different from the one 
implied by the theoretical model.
The estimation of the Probit for married women's employment 
probability has shown that the variables number, presence and age 
qL  young children in the household dominate their mothers’ 
employment probability. Their size has shown that the employment 
probability of married women is lower the less is the youngest 
child's age. Moreover, differently from other studies on female 
labour supply in the U.K., even when we have controlled for the 
age of the youngest child in the family, the variable "number of 
children" (NKIDS) was still having a discouraging and significant
effect on married women’s employment probability, each additional
child decreasing the employment probability by 0.05. On the whole 
the presence of a discouraging effect of young children on their 
mothers’ employment probability is a result predicted both by 
economic theory and by previous analyses on female labour supply 
in the U.K. This is also predictable if one takes into account 
the system of maternal leave and of child care facilities existent 
in the U.K. which has been found to discourage women’s continuous 
work profile over their lives.
Amongst the other variables included in the Probit model 
estimated, one must stress that the sign of the coefficient of
husband’s employment status is in favour of the existence of a
discouraged worker effect, or, as we have discussed in Chapter 8 
(Section 8.1.1) of the existence of a system of unemployment
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benefit which discourages labour supply of unemployed men's wives.
The estimated wage equation showed a clear positive effect of 
the cohort constructed past work experience variable on the 
current level of wages. The rate of return of past employment on 
married women's gross wage is around 11%, whereas the rate of 
return of schooling on current gross wages is 6% as shown in 
Section 8.1.2.
The estimation of the log of consumption equation allowed us to 
use predicted consumption in the estimation of the model carried 
out in the last two steps of our procedure.
The estimation of the structural form model of the demand of 
leisure by means of 2 stage least squares has shown how the 
discouraging effect of young children on their mothers' labour
supply was lower in the structural form than in the Probit model
estimated in the first step. The variable "number of children" in 
the household was no longer significant in the log demand of 
leisure estimated in the final step, and the size and significance
of the coefficients of the dummies on the age of the youngest
child in the family were in line with the institutional factors at 
work in the U.K.. Women stop working during childbearing and when 
the child is young, given the system of maternity leave and the 
lack of affordable childcare facilities, and go back to work when 
their youngest children are older than 4, but they return to 
part-time work rather than full-time, in order to match their 
reduced and more flexible working hours with the time-table of 
schools for their children.
Moreover the estimation carried out in step 5 (Section 8.2 of*
Chapter 8) gave us an estimate for the Intertemporal substitution 
elasticity, which suggests us that for a IX increase in the 
relative price of leisure between two years, given by our 
augmented wage term (which includes also forward terms in wages 
and employment) there will be around 0.167, decrease in the leisure 
consumed by each married woman in the sample in those years.
As we have stressed in Section 8.2, a comparison of the
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estimates of the structural parameters of our model with those 
obtained by other models is difficult, because of the differences 
in model specification, samples and variables used. The results of 
the sensitivity analysis carried out in Section 8.2, where we have 
compared two different models estimated on the same data set for 
the U.K., showed us how, by neglecting the effect of past work 
experience on current wages one gets a bigger and more significant 
estimate for the intertemporal elasticity of substitution of 
married women's labour supply which implies that married women's 
labour supply is more transitory over time when one assumes wage 
exogeneity.
The availability of individual households' panel data for 
Germany provided us individual data on past and forward work 
experience and on forward wages together with current information 
necessary to estimate our wage-experience model of married women's 
labour supply. However, the lack of data on household's 
consumption did not allow us to estimate the structural form model 
of the demand of leisure, and we were left with the estimation of 
a quasi-reduced form of our wage-experience model.
We have started by estimating a log wage equation (corrected 
for selection bias) which included, amongst the explanatory 
variables, past work-experience together with its interaction with 
the level of education attained by each woman in the sample . The 
return of schooling is 6/S as we have found for the U.K., however 
to this positive direct effect of schooling on wages one should 
add the positive indirect effect of education through past work 
experience. In fact, contrary to what happened in the estimation 
of the wage equation carried out on British data, we have found 
that the interaction term between past work experience and 
education has a positive and significant effect on the current 
level of wages of German married women. This suggests that the 
effect of past work experience on current level of wages differs 
according to the level of education attained, i.e. that a higher
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level of education enhances the human capital accumulation of past 
work experience (this has been found only for full-time jobs).
The return of individual past work experience on current 
gross wages is 24% a much higher effect than the one that we have 
found by using British data. However one must notice the possible 
endogeneity of individual past work experience in the wage 
equation and we should stress that the cohort proxy constructed 
with German data for past work experience turned out to be not 
significant in the wage equation.
The existence of a positive and significant effect of 
individual past work experience on current level of wages implies 
that the effect of current employment decision on forward wages 
(and therefore on forward employment probability) enters the 
payoff functions for current employment probability that we have 
estimated in Section 9.2.. The effect of wages on current 
employment probability was higher when we have taken into account 
the effect of past work experience on wages than when we have 
neglected this wage-experience effect as the sensitivity analysis 
carried out in Section 9.2 has shown.
We have estimated also Bivariate Probit models for the 
probability of being employed and of being employed in full-time 
rather than in paLrt-time jobs having decided to work for a 
positive number of hours. When we have excluded from the full-time 
employment probability equation the wage term and the dummies for 
the age of the youngest child in the family, we have found that 
the correlation coefficient between the employment probability and 
the probability of working full-time was significantly different 
from zero.
A comparison of the results shown in Section 9.3 for the 
Bivariate Probit estimated on Germam Panel data with the partial 
derivatives of the employment probability function estimated on 
British data has shown that the discouraging effect of the 
presence in the family of children aged less than 11 is higher in
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Great Britain than in West Germany. On the other hand if the 
youngest child in the family is aged from 11 to 15 his 
discouraging effect on mothers* employment probability is higher 
in West Germany than in the U.K. These results are consistent with 
the institutional factors discussed in Ch.5.
According to the results shown in Section 9.3 if the 
augmented wage (which includes the gain in forward wages connected 
with current employment probability) increases by one percent, the 
current employment probability will increase by 0.63. This 
positive and significant effect of current predicted wages 
augmented by the gain in the expected forward wages is again 
consistent with the theoretical model presented in Chapter 4 and 
with its quasi-reduced form.
The evidence provided by the empirical analyses performed in 
the Second Part of the Thesis is on the whole consistent with the 
theoretical model presented in Chapter 4. Particularly we have 
found that past work experience has a significant effect on 
current wages both for British and for German married women, and 
we have shown how neglecting the wage-experience relationship in 
the estimation of a dynamic model on married women's labour supply 
can lead to an underestimation of the wage effect on current 
employment decision (Chapter 9) and to an overestimation of the 
intertemporal substitution elasticity (Chapter 8). We have also 
shown how wages and earnings mobility changes according to the 
type of work-profile of the German wokers analysed in Chapter 7, 
and we have developed a technique to apply dynamic models on 
labour supply to countries where individual households* pane1 data 
are not available that we have used in the estimation of our 
wage-experience model to British data.
The evidence provided shows that current decisions on 
employment affect forward employment behaviour and forward wages 
of women. This can imply that policies which encourage a more
323
continuous work-profile for women (like provisions of child-care 
facilities at lower cost for double workers families, or training 
for women who exit the labour force in order to make their return 
to employment quicker and to reduce the disadvantage implied by 
their exit) are more effective in promoting higher probability of 
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